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The  southern  pea,  Ylgna  aloe: 
and  the  region  northwestward  to  the 
•raa  (l»0).  It  was  introduced  Into  th 
of  the  Seventeenth  Oentmy,  and  into  ■ 
beginning  of  the  Eighteenth  Oentury. 
?i-lTO  sinensis,  is  known  by  sui 


(L.)  Savi,  is  a native  of  India 
> port  of  the  Trans-Caspian 
Indies  during  the  latter 


oonfualon  of  tl 


s southern  pea  with  the 
The  southern  pea  has  become 
in  the  southern  states.  Its  irportanoe 
are  often  underestimated.  As  may  be  nri 
produces  a good  yield  when  grown  under 
year  many  tons  of  processed  southern  [ 
as  well  as  being  utilised  extensively 
and  the  desiand  is  increasing  as  it  bee 


X,  this  frequently  leads  to  the 
English  pee,  Plsun  sativum, 
important  source  of  food,  especially 
and  potentialities  as  a food  crop 
led  in  Plates  I and  H,  this  crop 
favorable  growing  conditions.  Each 


The  southern  pea  also  rates 


areas  where  they  are  grown, 
Btter  known  and  appreciated, 
food  products  in  certain  earn- 
vitamins,  proteins,  and  carbohydrates,  which  are  essential 


The  degree  of  maturity  of  any  vegetable  uhen  harvested  greatly  affects 
its  quality.  This  fact  is  probably  more  important  for  southern  peas  than 
for  most  other  orops  of  its  type  because  of  the  rapidity  with  which  the 
-storing  process  occurs.  This  effect  upon  quality  is  mainly  caused  by  the 
many  physical  and  chemical  changes  ocourrlng  during  growth  and  development 
of  the  fruit.  Cognlsanoe  of  these  changes  should  be  of  practical  benefit 


PLATE  I 

THE  VARIETY  CALIFORNIA  NO.  5 BLACKEYE  SOUTHfflH 
PEA  IN  THE  FTETJ1 
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to  the  growers  and  hauliers  of  vegetables  in  determining  the  optima  stage 
of  nativity  for  harvesting  in  order  to  produce  a quality  product.  It  would 
aid  in  the  understanding  of  sane  of  the  physiological  processes  taking  place 
in  the  plant,  and  also  furnish  information  which  would  be  valuable  in  es- 
tablishing an  index  of  maturity. 

Several  nethoda  have  been  devised  and  used  with  varying  suooess  for 
determining  uhen  a product  has  reached  optimum  maturity.  Tide  is  especially 
true  with  respect  to  such  popular  crops  as  English  peas,  green  beans,  n»» 
beans  and  sweet  corn.  However,  little  has  been  done  toward  establishing 
the  extent  of  the  various  physical  and  chemical  changes  occurring  in  the 
southern  pea  during  its  development.  Consequently,  the  potentialities  of 
measuring  these  physical  and  chemical  changes  aid  establishing  Indices  for 


This  study  was 
upon  oortain  physical 
ani  the  possibilitiee 
of  development. 


e the  influence  of  maturity 
d chemical  changes  occurring  In  the  southern  pern 
utilising  these  changes  as  indieea  of  the  stage 


a STIEX  OF  UTIHATUitE 

Although  the  southern  pea  has  been  grown  and  utilised  as  a food 
crop  on  the  North  American  Continent,  especially  in  the  southern  part  of 
the  United  States,  for  over  200  years,  relatively  little  experimental 
information  is  available  on  its  oog^osition  and  physical  characteristics 
«t  various  stages  of  maturity.  In  contrast,  there  have  been  many  studies 
on  the  physical  and  chemical  ohangee  occurring  during  developasnt  in  some 
of  the  other  crops  in  the  Papllionatae  division  of  the  Leguminosae  family. 

Makower  (21*)  states  that  the  tenderness  and  quality  of  a processed 
vegetable  will  depend  largely  on  the  physiological  maturity  of  the  raw 
vegetable  uhioh  is  in  turn  influenced  by  genetic,  geographic  aid  climatic 


According  to  Bisson  and  Jones  (li)  the  advance  in  the  development 
of  English  peas  is  oharaoterisoi  by  an  Increase  in  starch,  dry  matter, 
hydrolyaable  polysaccharides,  and  crude  fiber,  an!  a decrease  in  sucrose 
aid  total  nitrogen  content. 

According  to  Hskower  (21*)  the  specific  gravity  in  English  peas  has 
been  used  fairly  successfully  for  determining  stages  of  maturity  aid  their 
separation  into  different  grades.  He  warns,  however,  that  the  determina- 
tion of  specific  gravity  is  subject  to  two  important  errors,  namely,  the 
buoyancy  of  the  air  present  in  the  whole  pea  and  the  changes  in  specific 
gravity  in  both  the  peas  and  the  surrounding  liquid  during  the  measurements. 
Soma  investigators  have  indicated  that  the  amount  of  total  solids 


might  be  used  as  an  index  of  maturity.  However,  Kertesa  (20)  reported  that 
total  solids  wore  sooewnat  unreliable  as  an  index  of  maturity  for  raw 
&>glish  peas  although  they  did  increase  with  maturity.  Jacobs  (16) 
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suggested  that  sucrose  did  not  correlate  sell  with  matuiltyj  nevertheless. 
It  was  * good  indicator  as  to  the  proper  tine  to  harvest  the  orop  for 
processing.  Bisson  and  Jones  (U)  reported  that  English  peas  were  not  at 
the  beet  sise  for  harvesting  when  the  percentage  of  sucrose  was  at  its 
naxiaua,  but  that  they  were  ready  for  harvest  at  the  time  when  the  total 
weight  of  sucrose  in  the  fruit  was  at  its  highest. 

Although  the  size  of  the  English  pea  increases  with  maturity  up  to 
a point  in  its  development,  it  is  not  a reliable  index  of  maturity.  The 
maturity  of  a given  size  depends  on  the  variety  of  the  pea,  the  location, 
conditions  of  harvesting  as  well  as  other  factors  (5)  (2It). 

Aloohol-lnsoluble  solids  steadily  Increase  with  the  ripening  of  the 
seeds  of  English  peas,  and  have  long  been  considered  as  a reliable  measure 
of  maturity  (6)  (19)  (21)  (21,).  According  to  Hakower  (2b),  Kertess  con- 
siders aloohol-lnsoluble  solids  a better  measure  of  maturity  for  oanned 
peas  than  total  solids  in  spite  of  a considerable  overlapping  of  the 
D.S.  standard  grades  for  the  same  alcohol-insoluble  value. 

In  general,  as  the  seed  of  lima  beans  mature  there  is  a rapid  in- 
crease in  the  staroh  content  resulting  in  a firmer  texture.  The  firmness 
finally  reaches  a point  in  the  over-mature  bean  where  it  becomes  highly 
undesirable  and  lowers  the  quality  of  the  product.  Aooompanylng  the  in- 
crease in  staroh  content,  there  is  a decrease  in  the  moisture  content 
with  a corresponding  increase  in  total  solids  and  specific  gravity  (11). 

(taly  limited  use  has  been  made  of  the  changes  in  specific  gravity 
of  lima  beans  for  separation  into  maturity  stages,  although  Burton  (7) 
showed  in  1?22  that  speoific  gravity  determinations  could  be  employed  as 


for  maturity  in 


com.  In  lima  bo  ana  the  use  of  speolflo 


gravity  has  been  confine!  mainly  to  the  removal  of  distinctly  over- 
mature seeds  from  the  less  mature,  an!  little  attempt  has  been  made  to 


aq>10jr  it  for  determination  of  grades.  Culpepper  and  Kogruder  (11)  found 
that  the  correlation  of  the  specific  gravity  of  the  fresh  entire  lima 
bean  seeds  with  stage  of  maturity  was  extremely  poor,  especially  in  the 
large-seeded  variety  and  at  the  earlier  stages  of  maturity.  They  observed 
that  when  the  seed  coats  were  removed  the  correlation  between  specific 
gravity  of  the  naked  cotyledons  and  stages  of  development  was  high.  In 
the  case  of  the  entire  seeds,  the  poor  correlation  wsa  attributed  to  the 
presence  of  air  beneath  the  seed  coats  and  between  the  ootyledona. 

lee  (23),  in  an  investigation  of  maturity  of  fro son  lima  beans, 
suggested  that  since  specific  gravity,  alcohol-insoluble  solids  and  total 
solids  increase  with  maturity,  they  oould  be  used  to  denote  not  only  the 
stage  of  maturity,  but  also  quality. 

Green  beans,  like  other  closely  related  crops  of  the  Legumlnosae 
family,  possess  certain  characteristics  which  tend  to  change  as  the  stage 
a in  maturity  is  characterized  by  an 
r cent  seed  of  the  total  weight  of  the  pod,  diameter  of 


seed,  sleohol-insoluble  solids,  storoh,  total  solids,  and  fiber  content. 
Aoeording  to  Stark  and  Mtiunsy  (38)  this  increase  in  fiber  content  of  the 
side  wall  is  the  most  important  factor  which  influanoea  the  edible  quality 
of  the  green  bean. 

The  per  eent  seed  content  of  the  green  bean  increases  in  a straight 
line  relationship  with  advancing  maturity  (9),  Hot  only  is  the  per  eent 


seed  of  the  pod  a good  index  of  the  stage  of  maturity,  but  it  is  also 
indicative  of  quality,  for  example,  the  Food  and  Drug  Administration 
is  responsible  for  setting  up  minimum  standards  of  quality  for  products 
>*ioh  may  be  shipped  through  interstate  commerce  without  labeling,  "Below 

minimum  standard  of  quality * . They  set  a «■»*<'■.<-  limit  of  25 

per  oent  seeds  and  pieces  of  seeds  of  the  total  trimmed  pods  ss  one  of 
their  criteria  for  wiwiwnm  quality  (16). 

Gould  (16)  made  an  evaluation  of  quality  of  fresh,  frosen,  am 
canned  groan  beans.  Be  placed  the  per  cent  seeds  of  the  green  bean  at 
optimum  maturity  between  8.1  and  16.0  per  cent.  At  optimum  maturity,  be 
found  that  the  total  so lido  of  fresh  beans  were  9.65  per  cent,  frosen 
8.92  per  cent,  and  canned  green  beans  7.83  per  oent.  Be  further  con- 
cluded that  the  alcohol-insoluble  Bolide  at  the  optimum  stage  of  maturity 
were  3.U8  per  oent  for  fresh,  3,30  per  cent  for  frozen,  and  2. Hi  per  cent 
for  conned  green  beans,  on  a fresh  weight  basis. 

In  the  southern  pea  previous  studies  lniisate  that  the  ascorbic 
acid  content  changes  with  maturity.  However,  these  investigations  of 
ascorbic  sold,  like  those  for  the  determination  of  other  compounls,  were 
limited  to  not  more  than  three  stages  of  maturity.  Hitohel  am  Roderick 
(26)  reported  an  average  ascorbic  acid  content  of  70.50  milligram  per  100 
grams  of  seeds  for  six  varieties  of  green  shelled  peas  am  222.78  milligram 
per  100  grams  of  pods  in  the  snap  stage  of  southern  peas.  Rtnh»m«nn  et  al. 
(3)  reported  an  average  of  53.3  milligrams  ascorbic  acid  per  100  grams  of 
seeds  on  a dry  weight  basis  am  21.7  milligrams  per  100  gram  seed,  on  a 
fresh  weight  basis,  for  four  varieties  of  green  shelled  peas.  Qieart  am 


Sholes  (13)  founi  12I1.6  milligrams  of  ascorbic  acid  per  100  grass  of  seed 
is  denature  oovpeas.  Held  (2?)  reported  20.8  milligrams  ascorbic  acid  per 
100  grass  of  seed  in  ripening  seeds,  but  found  only  a trace,  if  any,  in 
the  dry  seeds  of  oovpeifl.  french  and  Abbott  (lit)  In  detenalning  the  lore la 
of  asoorbio  acid  in  llorlda-grown  foods  found  that  southern  peaa  contained 
an  average  ascorbic  aoid  content  of  li5  adlligraas  per  100  gross  of  seeds 
for  two  varieties.  Munsell  et  al.  (27)  found  18.0  milligrams  ascorbic 
acid  per  100  grans  of  seed  for  eoupeos  grown  in  Central  America.  Watt  and 
Merrill  (39)  reported  31.0  nil H grans  of  asoorbio  acid  per  100  grans  of 
immature  seeds,  on  a fresh  weight  basis,  and  2.0  milligrams  per  100  gram 
for  mature  dry  southern  peas. 

Ucotinlc  acid  also  appears  to  vary  with  maturity  in  southern  peas  I 
however,  this  variation  is  not  so  great  as  that  found  for  asoorbio  acid. 
Richardson  et  al.  (30)  reported  an  average  of  1.01  milligrams  nicotinic 
acid  per  100  grama  of  seeds  In  southern  peas  at  the  snap  stage,  on  a freah 
weight  basis,  1.73  milligrams  per  100  grama  of  aaedo  in  green  ahellol  peas, 
and  2.00  milligrams  par  100  grams  of  seeds  in  mature  peas.  Watt  aid  Merrill 
(39)  reported  0.9  mill 1 grams  of  nicotinic  acid  per  100  grams  of  lanature 
seeds,  on  a fresh  weight  basis,  and  2.2  ml lit grama  per  100  grams  of  mature 
dty  seeds,  french,  Abbott  and  fownsend  (15)  investigated  the  levels  of 
nicotinic  aoid  in  71orlda>produeod  foods  and  reported  an  average  of  only 
0.96  milligrams  per  100  grams  of  southern  pea  seeds,  on  a freah  weight 
basis. 

liltohel  and  Roderick  (26)  investigated  the  starch  content  of  six 
varieties  of  southern  pees  in  three  etagss  of  maturity  and  found  an  average 


10 


of  20.55  per  cent  In  the  snap  stage,  I46.O8  per  sent  for  green-shelled 
seeds,  and  U9.60  per  cent  for  mature -shelled  seeds.  Barln  and  Oureahl 
(32)  reported  that  they  found  39.20  per  oont  starch  In  southern  peas, 
but  gave  no  iniication  as  to  the  stage  of  development  of  the  peas  in 
their  investigation. 

Watt  and  Merrill  (3 9)  reported  an  average  of  9. It  per  cent  protein 
oontent  in  inuturc  seeds  of  southern  peas,  on  a fresh  weight  basis,  and 
22.9  per  oent  in  nature  dry  seeds,  itiohardson  (31)  investigated  the 
protein  oontent  of  three  varieties  of  southern  peas  and  reported  an 
average  of  25.8  per  oent.  Sherman  (31t)  found  an  average  of  21  per  cent 
protein  in  southern  peas  and  further  stated  that  the  protein  of  soybeans 
“as  superior  to  the  protein  in  southern  peas  as  a food  product  when  tested 
with  rats.  Sarin  and  Qureshi  (32)  stated  that  they  found  an  average  of 
28.81  per  cent  protein  in  southern  peas.  Mitchel  and  itodericlc  (26)  re- 
ported, in  a study  of  southern  peas  at  three  stages  of  maturity,  an 
average  of  2li.lj0  per  cent  protein  in  the  snap  stage,  2U.96  per  oent  in 
the  green-shelled  peas,  and  26.03  per  oent  in  mature-shelled  peas. 

Mo  evidence  was  founi  to  indicate  that  the  specific  gravity, con- 
ductivity of  extract,  refractive  index,  per  oent  seed  ahellout,  alcohol- 
insoluble  solids  or  sugars  have  been  previously  determined  for  southern 
peas  at  different  stages  of  maturity. 


METHODS  AND  PaOCEDURQ 


Three  plantings  Here  made  at  intervals  of  approximately  two  weeks 
during  March  and  April,  1951  an!  1952,  jj,  order  to  study  the  effect  of 
oertain  environmental  conditions  upon  the  physiological  characteristics 
of  southern  peas  during  their  growth  and  development.  The  southern  pea 
Variety  California  HLaokeye  No.  5 was  used  in  this  experiment.  Standard 
cultural  practices  were  followed.  A fairly  constant  soil  moisture  level 
was  maintained  during  the  development  of  the  crop  by  the  use  of  irrigation. 

During  1952  a continuous  record  of  the  temperature  was  maintained 
ftom  the  first  planting  date  until  the  last  harvest.  Only  the  mean  tee*, 
perature  was  available  for  the  1951  season.  This  was  determined  by 
taking  the  average  between  the  high  and  low  tesperature  for  each  2h  hour 

In  order  to  harvest  samples  at  the  six  different  stages  of  maturity 
shown  in  Plate  III,  100  blooms  were  tagged  at  random  in  each  of  the  plantings 
and  their  date  of  flowering  recorded.  Pods  which  developed  from  these 
flowers  were  used  as  a guide  in  harvesting  the  e aspics  of  the  various 
stages  of  maturity.  When  the  tagged  pods  developed  to  the  point  where 
the  seeds  oould  be  separated  from  the  pericarp  manually,  the  first  har- 
vests were  mado.  This  was  the  first  stage  of  maturity  ani  successive 
harvests  were  made  at  two-day  intervals  until  the  sixth  or  last  stage  was 
harvested.  During  the  1951  season  twelve  days  were  required  between 
tagging  of  the  flowers  and  the  harvesting  of  the  first  stage  of  maturity 
in  the  first  planting.  Ten  days  were  required  for  the  second  am  third 
planting.  In  the  1952  season  nine  days  elapsed  between  tagging  of  the 
11 
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flowers  and  the  harvesting  of  the  first  stage  of  maturity  in  the  first 
sol  second  plantings.  Ten  days  were  required  for  the  third  planting. 
Therefore,  in  this  study  ten  days  were  considered  as  the  tine  required 
for  peas  to  reach  the  first  stage  of  Maturity  after  flowering.  Proa 
the  first  stage  of  Maturity  to  the  fourth  stage,  sixteen  days  after 
flowering,  the  pods  retained  their  green  color.  After  the  fourth  stage, 
there  appeared  to  be  a slight  deorease  in  the  sise  of  the  seeds,  but  no 
neasurenents  were  made.  Tho  increase  in  the  seeds  followed  by  a slight 
decrease  aay  be  noted  in  Plate  III,  Hie  slight  deorease  in  the  sise  of 
the  seeds  was  accoopanled  by  a rapid  loss  in  the  green  color  from  the 
pqde.  All  green  color  had  completely  disappeared  from  the  pods  by  the 
time  the  southern  peas  had  reached  the  sixth  stage,  20  days  after 
flowering. 


baaeriiately  upon  harvesting,  the  peas  were  brought  to  the  laboratory 
and  held  at  U0°  t until  samples  for  the  various  determinations  could  be 
shelled  and  prepared.  There  waa  never  a time  lapse  of  more  than  six  hours 
between  the  time  the  peas  were  harvested  and  the  preparation  of  samples 
for  the  different  determinations. 

The  moisture  content  was  determined  by  drying  100  grams  of  freshly 
shelled  seeds  in  a vacuum  oven  at  70  degrees  0,  Ascorbic  acid  was  de- 
termined by  the  indophenol  method  described  by  Bess «y  (3)  as  modified 
by  Henaker  and  Quarrant  (25),  Hicotinio  sold  was  determined  by  the  mioro- 


Difoo  dehydrated  assay  media  were  substituted  for  the  formula  rccomaended 


protein  o on  tent 


Ill 


described  in  tbs  A.O.A.C.  for  total  nitrogen  (1).  The  nitrogen  ms  multi- 
plied by  the  factor  6.2$  to  obtain  tbs  protein  content.  Alcohol-insoluble 
solids  were  determined  by  tbe  uethod  recommended  by  the  A.O.A.C.  (2). 
Total  and  reducing  sugars  were  determined  by  tbe  Shaffer-Somogyi  method 
(17)  as  adapted  to  the  determination  of  sugars  in  sweet  corn  by  Showalter 
(3$).  Starch  content  was  determined  by  digesting  tbe  alcohol-insoluble 
residue  with  taka-diastase  for  twenty-four  hours  at  38°  C and  subsequent 
sold  hydrolysis  to  form  gluoose.  The  Shaffer-Somogyi  method  was  followed 
for  determining  the  gluoose.  The  per  sent  seed  shells ut  was  determined 
by  talcing  100  grams  of  unshelled  pods,  shelling,  and  weighing  the  seeds. 
The  speoiflo  gravity  was  determined  by  the  method  of  Niohols  and  Road  (3) 
with  the  modification  that  alcohol  was  substituted  for  *ylene.  Specific 
gravity  was  determined  before  and  after  the  seeds  were  blanched  for  three 
minutes  in  boiling  water  and  cooled.  The  determination  of  the  specific 
gravity  of  both  blanched  and  unblanched  eaeds  was  complicated  by  gas 
bubbles  adsorbed  on  tbe  surface  of  the  seeds  which  caused  tbe  apparent 
specific  gravity  to  be  leas  than  its  true  value,  due  to  the  buoying 
action  of  tbe  air  bubbles.  This  was  evident  by  the  foot  that  when  tbe 
bubbles  became  detached  from  the  seeds  with  time,  the  specific  gravity 
Increased.  Because  of  this  phenomenon,  care  had  to  be  exerolaed  in 
weighing  the  samples  for  the  same  length  of  time  after  lowering  the  seeds 
into  the  weighing  medium  in  order  to  obtain  greater  precision  in  arriving 
at  a relative  measurement  of  speoiflo  gravity.  Seeds  which  were  blanched 
did  not  appear  to  have  as  many  gas  bubbles  adsorbed  on  their  surface, 
thus  partially  eliminating  the  error  caused  by  their  buoyancy.  Samples 
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for  determination  of  the  refraotivo  index  end  specific  conductance  was 
prepared  hjr  froesing  the  seeds  and  subsequent  erxtr action  of  the  juice 
with  a Carver  laboratory  press.  The  refractive  index  of  the  juice  was 
determined  with  an  Abbe  refractometer.  The  specific  conductance  was 
determined  with  a 3olu  specific  conductance  bridge. 

Samples  of  each  stage  of  maturity  were  prepared  for  toe  organo- 
leptic examination  by  shelling,  blanching  for  three  minutes  in  boiling 
water,  and  freesing  in  an  eight-ounce  tall  can  at  0°  F,  The  peas  were 
held  at  this  temperature  until  toe  organoleptio  examination  was  made 
approximately  six  months  later.  The  day  toe  samples  were  to  be  examined 
the  taste  panel,  they  were  removed  from  storage  anl  allowed  to  thaw. 
After  thawing,  the  samples  were  opened  and  cooked  by  boiling  in  a 2 per 
cent  sodium  chloride  solution  for  15  minutes.  The  taste  panel  consisted 
of  students  from  Or.  Stout's  Food  Processing  Class,  secretaries,  ami 
laboratory  technicians  from  the  Vegetable  Products  laboratory  of  the 
Florida  Agricultural  Srperiment  Station.  Samples  representing  southern 
peas  of  toe  various  stages  of  maturity  were  rated  by  toe  taste  panel  as 
followed i 0 - U poorj  It  - 6 fairj  6-8  good  aid  8 - 10  excellent. 

Sallee  representing  all  six  stages  of  maturity  were  examined  at  toe  some 
time  and  were  rated  for  general  appearance,  color,  texture,  flavor  aid 

The  data  were  first  analysed  by  the  analysis  of  variance  technique. 
The  variance  attributed  to  maturity  was  partitioned  between  that  associated 
with  toe  linear,  curvilinear,  and  deviation  from  the  quadratic  responses 
(36).  In  all  instances  toe  linear  regression  end  correlation  coefficients 
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for  the  relationships  of  the  Tarious  physical  ani  ohemical  changes  to 
maturity  were  determined.  If  the  curvilinear  response  of  these  physical 
and  Chemical  ohsnges  to  maturity  was  shown  to  be  significant  by  the 
analysis  of  variance  teat,  the  ourrilinear  regression  and  correlation 
coefficients  were  also  determined. 


EXpantaiTAL  a^sutrs 

M&'xee  Maturity  Upon  the  folsture  Content 
lggl  Reason I-  There  was  a decrease  In  the  moisture  content  of  the 
seeds  of  southern  peas  from  82 .6  per  cent  in  the  first  stage  of  maturity 
to  57.5  per  cent  in  the  sixth  stage  as  shown  by  the  data  presented  in 
Table  1.  This  decline  represented  an  average  decrease  of  approximately 
2.5  per  cent  per  day  from  the  time  the  first  stage  was  harvested  until 
the  harvesting  of  the  sixth  stage.  There  was  an  acceleration  in  the  loss 
of  moisture  between  stages  four  mi  five  which  coincided  with  a change  in 
the  color  of  the  pods  from  a green  to  a yellowish-green.  The  average 
moisture  content  for  the  southern  peas  harvested  from  any  one  planting 
was  very  close  to  the  moisture  content  in  the  other  two  plantings  for 
similar  stages  of  maturity. 

The  decrease  in  the  moisture  oontent  of  southern  peas  with  maturity 
was  highly  significant  (Table  la),  According  to  the  least  significant 
difference  (I»S  J>.)  given  in  Table  1,  the  variations  among  all  stages  of 
maturity  were  highly  significant.  So  significant  differences  in  moisture 
oontent  existed  among  southern  peas  harvested  from  different  planting 
dates.  Although  the  curvilinear  regression  line  (figure  1)  formal  the 
best  fit,  the  departure  of  the  average  moisture  oontent  from  linearity 

1952  Season!-  desuits  presented  in  Table  2 show  that  the  roisture 
oontent  of  the  aeeds  of  southern  poas  decreased  with  maturity  from  83.9 
per  cent  in  the  first  stage  to  78.0  per  cent  in  the  third  stage.  After 
reaching  78.0  per  cent  in  the  third  stage,  there  was  a sharper  decline 
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MOISTURE  COOTFCT  OF  SOUTHERN  PEAS  HARVESTS)  AT 
SIX  ST  JOES  OP  MATURITI,  1951 
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70.69 
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69.7b 


CT.56 


Plantings  70.bb  71.0b  71.00 


L.S.D.  for  Stage  of  Katurity  Means  .05  a 1.9b5 
L.S.D.  for  Stage  of  Maturity  Moans  .01  ■ 2.766 


L.3.D.  for  Planting  Means  N.S. 


Unear  Correlation  Coefficient  a -0.969 

Curvilinear  Correlation  Coefficient  S 0.992 


TABLE  2 


MOISTURE  CONTENT  OF  SOOTHERS  PEAS  HARVESTS)  AT 
SIX  STAGES  OF  H/.TUROT,  1952 


Firet  i jecond 

8U.56  83.U8 
83.70  78.08 
75.21a  73.09 
68.25  66.67 
62.80  61.2U 
56.50  l*8.1b 


;;;;; 

83.70 
79.36 
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65.70 
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Keans  for" 

83.91 

80.38 

7b.05 

67.51* 

61.1*2 

50.25 


Means  Tor 

Plantings  71.81*  68.78  68.15 


L.S.O.  Tor  Stage  of  Maturity  Means  ,05  a 2.11*2 
L.S.U.  for  Stage  of  Maturity  Means  ,01  - 2.885 


L.S.D.  for  Planting  Means  .05  a 1.551 

L.S.0.  for  Planting  Means  .01  ■ 2.57b 


linear  Correlation  Coefficient  m -0.972 

Curvilinear  Correlation  Coefficient  s 0.886 
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In  moisture  with  each  succeeding  stage  until  50*2  per  oent  rnialniil  In 
tbe  sixth  stage  of  maturity,  this  represented  an  overall  average  de- 
crease of  approximately  3.1j  per  oent  moisture  per  day  during  the  period 
between  the  hanresting  of  the  first  anl  sixth  stages  of  maturity* 

An  analysis  of  the  data  (Table  2a)  indicates  that  the  decrease 
in  moisture  with  maturity  was  highly  significant.  The  L.3.D.  (Table  2) 
gives  evidence  that  the  differences  among  all  stages  of  maturity  were 
also  highly  significant.  The  variance  associated  with  planting  dates 
was  highly  significant!  however,  no  significant  difference  in  moisture 
eaistad  between  the  second  and  third  plantings*  The  departure  of  the 
average  moisture  content  from  linearity  was  man  (figure  1)* 


Weight  i—  The  alcohol-insoluble  solids  increased  in  on  almost 
straight-line  relationahip  with  maturity  from  12*7  per  oent  in  the  first 
stage  to  37*0  per  oent  in  the  sixth  stage  (Table  3).  This 
taturity  represented  an  over  ago  of  approximately  2,5  per  oent  per  day, 

A relatively  sharp  increase  in  the  aloobol-insoluhle  solid s occurred  when 
the  pericarp  began  to  change  from  a green  color  in  stage  four  to  a yellowish- 
green  in  stage  five.  This  accelerated  rate  of  accumulation  did  not  con- 
tinue after  the  fifth  stage,  but  instead,  began  to  level  off. 


Analyeis  of  the  data  (Table  3a)  showed  that  this  increase  in  the 
alcohol— insoluble  solids  content  with  maturity  was  highly  significant. 
The  1.3.0.  (Table  3)  indicated  there  were  highly  significant  differences 
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ALOOllOL-EijOUICLE  SOLIDS  BfflrrUIT  OF  JClinH-'SH  PEAS, 
m A PRESS  ,raOKT  BASIS,  HAKVLSTED  A I 

SIX  STAGES  OF  nm,  1931 
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».3. 

linear  Correlation  Coefficient 

■ 0.989 

Curvilinear  Correlation  Co efficient 
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to  the  overage  alcohol-insoluble  solids  content  at  different  stages  of 
maturity  (figure  2),  there  appearei  to  be  a good  fit  with  little  de- 
parture frost  this  line. 


Diy  "telfihti-  There  was  an  increase  in  the  aloohol-insoluble  solids 
with  maturity  from  Tli.O  per  cent  in  the  first  stage  of  development  to  a 
high  of  90.2  per  oant  in  the  fifth  stage  (Table  It).  1 alight  decrease 
occurred  between  the  fifth  and  sixth  stages  of  maturity  from  90.2  to 
87.2  par  cent.  The  most  rapid  accumulation  of  alcohol-insoluble  solids 
occurred  between  the  first  and  the  third  stages  of  maturity,  from  the 


third  stage  to  tbs  fifth  stage,  the  rate  of  accumulation  was  retarded 
until  the  maximum  amount  was  found  in  the  fifth  stage.  After  this  there 
occurred  a alight  decreasej  however,  it  did  not  prove  to  be  significant. 

The  increase  in  the  alcohol-insoluble  solids  of  southern  peas 
with  maturity  was  highly  significant  (Table  lia).  This  was  due  -M-iy 
to  the  wide  variations  among  the  first  three  stages  of  maturity,  since 
the  L.d.0.  (Table  U)  indicated  that  there  were  no  significant  differences 
among  the  last  three  stages.  The  period  of  slow  accumulation  in  the 
aloohol-insoluble  solids  which  occurred  after  tho  third  stage  followed 
tV  c decrease  between  the  last  two  stages  probably  caused  the  curvilinear 
regression  line  to  fora  a better  fit  than  the  linear. 


The  Influence  of^turi^lfoon  the  Ascorbic 

ft-esh  Weight i-  As  the  development  of  the  seeds  of  southern  peas  pro- 
ceeded, there  was  a decline  in  the  ascorbic  acid  from  23.2  milligrams  per 
MO  grams  of  seeds  in  the  first  stage  of  maturity  to  6.5  milligrams  per 
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figure  2.  The  linear  and  ourrilinear  relationships 
of  alcohol-insoluble  solids,  on  fresh  and 
dry  weight  bases,  to  maturity  of  southern 


IDO  grans  in  the  sixth  stage  (Table  5),  When  the  mean  values  for  the 


asoorbio  acid  were  shorn  graphically  (Figure  3),  It  was  evident  that  there 
was  a rapid  decline  between  the  first  and  second  stage  of  maturity  foL- 
lowed  by  a period  of  four  days  when  the  decrease  in  asoorbio  acid  was  not 
so  rapid.  As  soon  as  the  pods  began  to  lose  their  green  color  between 
the  fourth  and  fifth  stages  of  naturity,  the  ascorbic  acid  content  oon- 
nenced  to  decrease  very  rapidly  in  an  alaost  straight  line  relationship 
and  continued  thus  until  the  sixth  stage  of  development. 

Analysis  of  the  data  (Table  5a)  shows  that  the  decrease  in  asoorbio 
acid  with  naturity  was  highly  significant.  According  to  the  L.S.D.  (Table 
5),  the  difference  in  ascorbic  add  between  the  seoo  d and  third  stages 
was  significant,  but  no  significant  difference  existed  between  the  third 
and  fourth  stages  of  development.  Highly  significant  differences  in 
asoorbio  acid  were  found  among  all  other  stagea  of  naturity.  There  waa 
little  departure  of  the  asoorbio  sold  content  of  southern  peaa  at  dif- 
ferent stages  of  naturity  from  linearity  except  in  the  fourth  stage. 

Bff.  height'-  “as  a deorease  in  the  ascorbic  aoid  content  of 
the  needs  of  southern  peas  with  maturity  from  135.03  dlUynv  per  IDO 
grans  of  seeds  in  the  first  stage  of  development  to  15.29  in  the  sixth 
stage.  The  largest  decrease  occurred  during  the  two -day  period  between 
the  first  end  second  stagea  of  naturity.  Here  approximately  3b  per  cent 
of  the  asoorbio  add  was  lost.  About  89  par  oent  of  the  asoorbio  add 
was  lost  between  the  first  and  sixth  stage  of  naturity.  This  represented 
en  average  decline  of  approximately  12  milligrams  per  100  grams  of  dry 
seeds  per  day,  however,  this  loss  was  not  always  evenly  distributed  between 
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TABU-,  5 

ASOOiKEO  ACID  CONTEXT  OF  SOUTHEBlf  P_A3,  Oil  A FBKSH 
mbbsht  auio,  haotusthj  at  sue  stages 
OF  HATUSITC,  1951 
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2 16.61 
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U 15.99 

5 10.56 
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ImS«D.  for  Stage  of  Maturity  Means  .01  s 3.208 


. for  Planting  Kean 


linear  Correlation  Coefficient 
Curvilinear  Correlation  Coefficient 


■ -0.971 

N.S. 


TABLE  6 


ASCOBBIC  ACID  OOIfffiOT  OF  SOOTffifiN  PEAS,  « A OBX 
WHIOifT  BASIS,  UASVESTH)  AT  SIX  STAOli 

of  HAnam,  1551 


Stic  of 

ass«T 

i FE5E  i : 

ng/ioo  g.  i 

Ig/loo  g. 

n^lOO  g. 

Moans  for 

-'X 

i 

130.27 

139.28 

135.56 

135.03 

2 

81.87 

95.31 

95.60 

90.92 

3 

6i.ce 

66.bb 

69.67 

65.71 

It 

53.ob 

b8.2b 

52.36 

51.21 

s 

26.5b 

28.Sb 

29.99 

28.b9 

6 

15.60 

15.92 

lb  .17 

15.29 

Beans  for 

Planting 

6U|2 

65.68 

66.22 

USJI.  tor  Stage  of  Maturity  Means  .05 

a 6.822 

lnS(D.  for  Stage  of  Maturity  Means  .01 

a 9.703 

L.3.D.  for 

H.S. 

Unear  Correlation  Cooff iolant 

a -0.97k 

001  H3d  •£* 
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The  variance  in  the  ascorbic  acid  content  attributed  to  maturity 
mas  highly  significant  (Table  6a).  According  to  the  L.S.O.  (Table  6) 
the  variations  in  ascorbic  acid  among  all  stages  of  maturity  were  highly 
significant,  "hen  the  linear  and  curvilinear  regression  lines  Here 
fitted  to  the  average  ascorbic  acid  content  at  different  stages  of  ma- 
turity, the  curvilinear  regression  line  formed  the  best  fit  (figure  3). 
Nevertheless,  there  were  no  excessively  large  departures  of  the  ascorbic 
acid  content  for  any  stage  of  maturity  from  linearity. 


fresh  .f 


hti-  As  the  maturity  of  southern  peas  increased,  there 
“s  30  increase  in  nicotinic  acid  from  1.98  milligrams  per  100  grams  of 
seeds  in  the  first  stage  of  maturity  to  2.1,0  milligrams  par  100  grama  of 
seeds  in  stage  four  (Table  7).  During  this  period,  the  pods  remained 
green  in  color.  When  the  pods  began  to  lose  their  green  color  between 
stage,  four  and  five,  there  followed  a period  of  rapid  decline  in  nico- 
tinic acid  which  continued  until  only  IJfl  milligrams  p„  100  grams  of 
seeds  remained  in  the  sixth  stage  of  maturity. 

Analysis  of  the  data  (Table  7.)  indicated  that  the  variance 
associated  with  the  maturity  of  southern  pea.  -as  highly  significant. 
However,  according  to  the  L.S.D.  (Table  7)  there  were  no  significant 
differences  among  the  second,  third  end  fourth  Stages,  „r  between  the 
eeooni  end  fifth  .Ug«.  When  regreealon  line,  were  fitt*  to  the 
•verage  nicotinic  acid  content  at  different  Stage,  of  maturity  (figure  U), 
the  curvilinear  regression  lino  gave  the  beat  fit.  There  ware  wide  de- 
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hcotmic  acid  cowans  of  soothsu;  peas,  or  a 
RUSH  UEBHff  BASIS,  HA37ESTLB  AT  SIX 
STAGES  OP  HATOam,  1951 


iitago  of  1 

Moans  for 

■B/lOO  g. 

ng/100  g. 

■gAoo  g. 

ngAOO  g. 

1 2.19 

1.72 

2.d* 

1.98 

2 2.28 

2.0? 

2.19 

2.18 

3 2.25 

2.02 

2.37 

2.21 

U 2.1*5 

2.37 

2«ll0 

2.ta 

5 1.95 

2.06 

2.03 

2.01 

6 1.30 

1.30 

U69 

1.1*3 

Plantings  2.0? 

1.92 

2.12 

I.S.O.  fop  Stage  of  Maturity 

Means  .05 

a 0.21,9 

for  Stage  of  Maturity  Means  .01 

a 0.355 

L.S.D.  for  Planting  Means 

.05 

a 0.176 

linear  Correlation  Coefficient 

■ -0.1,51 

Curvilinear  Correlation  Coefficient 

a 0.891 
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TABLE  8 

maonmc  acid  cootiot  of  soothebm  peas,  oh  a 
DRI  WEIGHT  BA3IS,  HAOTiSTEO  AT  SH 
STAGES  OF  MATUaiTI,  1951 


*Ugc  o i i H.-mMn™  - ' . II i„ 

ng/100  g. 

■BrtOO  g. 

■B/lOOg. 

“B'ioo  g. 

1 12.6 

10.5 

U.S 

u.53 

2 10.8 

9.5 

10.6 

10.30 

3 8.7 

7.8 

10.1 

8.87 

k 8.0 

7.9 

7*9 

7.93 

5 5J. 

SJ* 

5.2 

5.23 

8 3.0 

3.0 

U.o 

3.33 

“~"t"  fip 

Plantings  8.03 

7.35 

8.22 

InS.o.  for  Stage  of  Maturity 

Moans  .05 

s 1.163 

L.3.D.  for  Stage  of  Maturity 

Mean.  .01 

s 1.65k 

L.S.D.  for  Planting  Means 

.05 

a 0.822 

linear  Correlation  Coefficient 

a -0.965 

Curvilinear  Correlation  Coefficient 

a 0.961 
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figure  U.  The  linear  and  curvilinear  relationships 
of  nicotinic  acid,  on  fresh  and  dry  weight 
bases,  to  maturity  of  southern  peas. 


illations  in  the  nicotinic  acid  content  from  linearity  at  various 
of  maturity. 


Pry  Weight i-  The  nicotinic  aeid  of  southern  peas  docreasei  con- 
tinuously from  11.53  miniBrams  per  100  grams  in  the  first  stage  of  maturity 
to  3.33  mllligrame  per  100  grams  in  the  sixth  stage  (Table  8).  This  repre- 
sented a loss  of  70.8  per  oent  of  the  nicotinic  aeid  between  the  first  ami 
sixth  stage  of  maturity  or  an  average  of  approximately  7.1  per  cent  per 
day. 

The  decrease  in  nicotinic  acid  of  southern  peas  as  a result  of  — - 
turity  was  highly  significant  (Table  8a).  There  were  highly  significant 
differences  in  nicotinic  acid  among  the  last  three  stages  of  maturity 
(Table  8).  Significant  differences  existed  among  the  first  three  stages 
of  maturity | however,  there  was  no  significant  difference  between  stages 
three  and  four.  Although  the  response  of  the  nicotinic  sold  to  maturity 
followed  a somewhat  curvilinear  relationship,  the  departure  from  linearity 
was  not  great  (figure  U), 


Fresh  delEhti-  The  protein  content  of  southern  peas  lnoreased  with 
maturity  from  5,66  par  osnt  in  the  first  stage  of  maturity  to  10.33  per 
oent  in  the  sixth  stage  (Table  5),  This  constituted  an  insrease  of  lees 
than  one-half  per  oent  per  day  during  the  period  between  the  first  end 
last  harvest.  The  increase  in  the  per  oent  protein  with  maturity  pro- 
gressed rather  slowly  between  the  first  onl  fourth  stages  of  maturity! 
hit,  as  the  green  color  commenced  to  disappear  from  the  pods,  the  per 


TABLE  9 


P80TED1  COMTHWT  OF  3OUTHEJ0!  PEAS,  OH  A 
MEmro  basis,  haotssthj  at  six 
3TACES  OF  HATimm,  1951 


Maturity 

1 

"* 

% 

Means  for 

5sja_ 

1 

6.17 

5.57 

5.25 

5.66 

2 

5.83 

6.62 

6.28 

6.2b 

3 

6.7  9 

7.38 

6.91 

7.02 

b 

7.78 

8.06 

7.38 

7.7b 

5 

9.28 

6.76 

9.25 

9.10 

6 

10.1(2 

10.1b 

10.1(2 

10.33 

Means  for 

Plantings 

7.71 

7.75 

7.58 

L.3.D.  for 

Stage  of  Maturity  Means  .0$ 

■ 0.656 

US.D.  for  Stage  of  Maturity  H 

sans  .01 

a 0.93b 

I».S.().  for  Planting  anmw 

H.S. 

Unear  Correlation  Coeffioiont 

s 0.972 

Currillnear  Correlation  Coefficient 

a 0.982 

rapidly. 


The  inorease  of  the  protein  oontent  with  maturity  was  highly 
significant  (Table  9a).  However,  the  difference  in  the  protein  oontent 
between  stages  one  and  tw>  was  non-signifioant  as  indicated  hy  the  L.3.D. 
(Table  9),  The  response  of  the  protein  oontent  to  maturity  followed  a 
curvilinear  trend;  nevertheless,  the  deviations  from  linearity  at  ary 
stage  of  maturity  was  not  largo. 

Pry  Weight i-  A relatively  sharp  decrease  oocurrel  between  the 
first  and  second  stages  of  maturity  from  32*89  per  cent  in  the  first 
stage  to  29,28  per  oent  in  the  second  (Table  10).  After  this,  there 
was  an  almost  constant  decline  in  the  per  oent  protein  until  a low  of 
23.83  per  oent  remained  in  the  fifth  stage.  A slight  inorease  occurred 
betweon  the  fifth  and  sixth  stages  of  maturity!  however,  this  inorease 
was  not  significant. 

The  variation  in  the  protein  oontent  associated  with  maturity  waa 
highly  significant  (Table  10a).  According  to  the  L.S.D.  (Table  10)  there 
were  no  significant  differences  in  the  protein  content  among  the  last 
three  stages.  Because  of  the  rapid  decline  in  the  protein  oontent  in 
the  early  stages  of  development  followed  by  a period  when  the  decrease 
was  occurring  at  a slower  rate,  the  curvilinear  regression  line  gave  the 
beet  fit.  Relatively  wide  deviations  from  linearity  occurred  at  different 
stages  of  maturity  ospeoially  in  the  first  and  sixth  stagc-s. 


TABLE  10 


FHOTEEi  OOHTEHT  OF  30OTHHUI  PEAS,  ON  A Dfil 
WEHS2T  BASIS,  HARVESTED  AT  SIX 
3TAQES  OF  MATOITr,  1951 


stage  of  i 

SS^V  » 

» 

L-.y  , 

Means  for 

— ‘ T 

1 

3li.36 

32.19 

32.22 

32.89 

2 

28.70 

29.9li 

29.21 

29.28 

3 

26.75 

28.53 

26.9b 

27  Ja 

h 

25.81 

26.11 

2U.79 

25.57 

5 

23.33 

2I1.OO 

2b.l7 

23.83 

6 

23.8U 

2U.66 

2b.50 

2lu33 

Bonne  for 

Plantings 

27.13 

27.5T 

26.97 

L.3J).  for  Stage  of  Haturlty  Beans  .05 

a 2.519 

1«S.D,  for  Stage  of  Maturity  Keane  .01 

« 3.56b 

L.s.0.  for  Planting  Means 

1.8. 

Unear  Oorrelatl 

on  Coeffioient 

a -0.929 

Cumiinoar  Correlation  Coefficient 

■ 0.9U2 

ftc8i!  Weight!-  Is  tho  seeds  of  southern  peas  developed,  the  starch 
increased  in  an  almost  direct  relationship  from  li  .97  per  cent  in  the  first 
stage  of  maturity  to  19.9U  per  cent  in  the  sixth  stage  (table  11).  This 
inorease  of  starch  with  maturity  represented  approximately  1.5  per  oent 
accumulation  per  day  during  the  period  between  the  first  and  sixth  stages 
of  maturity. 

Analysis  of  the  data  (Table  11a)  indicated  that  the  increase  in 
starch  content  with  maturity  was  highly  significant.  A highly  significant 
difference  in  starch  content  existed  among  all  stages  of  maturity  (Table 
11).  when  a linear  regression  line  was  fitted  to  the  mean  or  the  starch 
content  at  different  stages  of  maturity,  a very  good  fit  was  four*)  to 
exist  (Figure  6). 

Dry  Weight i-  The  starch  content  of  southern  poas  increased  with 
maturity  in  a negative  curvilinear  trend  from  29.2  per  oent  in  the  first 
stage  of  maturity  to  U8.0  per  oent  in  the  fifth  stage.  This  was  followed 
ty  a slight  decrease  between  the  fifth  and  sixth  stages  of  maturity} 
however,  this  decrease  was  not  significant  (Table  12). 

The  variation  in  the  etaroh  content  with  maturity  was  highly 
significant  (Table  12a).  This  was  due  mainly  to  the  rapid  aocumulation 
of  etaroh  between  the  first  end  third  stages  of  maturity}  because, 
according  to  the  L.S.D.  (Table  12),  there  were  no  significant  differences 
between  the  means  of  the  third  and  fourth  stagee,  nor  among  the  last  three 
stages  of  maturity.  Ahen  linear  and  curvilinear  regreaaion  were 
fitted  to  the  mean  of  tho  starch  content  at  different  stages,  the  curvi- 


t.rafr  of  sounau  peas,  o 
BASIS,  HASVSSTa)  AT  SIX 
OF  HATiKITI,  1951 


A<ieof 

1 

2 

3 

u 

5 

6 

i Wrst > — 

U.62 

8.18 

U.Ui 

13.52 

18.57 

20.01 

Third  ! 

5.21  s.07 

8.21  8.27 

11.81  U.20 

Ui.Ui  13.80 

17.65  18.29 

19.69  20.11 

" Hoanafor 

— "r 

li.97 

8.22 

11.U8 

13.82 

18.17 

19.9b 

Means  for 
Plantings 

12.72 

12.78 

12.7  9 

L.S.D.  for  Stage  of  Maturity  Means  .05  ■ 
L.S.D.  for  Stage  of  Maturity  Means  .01  ■ 

0.603 

0.858 

Im3,D.  for  Planting  Means 

H.S. 

linear  Correlation  Coefficient  w 

Curvilinear  Correlation  Coefficient 

0.995 

H.S. 

STARCH  C0I.TQ1T  CP  SOOTHERH  PKA3,  OK  A DUX  HEIGHT 
BASIS,  HARVESTED  AT  SIX  STAGES 
OF  HATOROT,  1951 


feg  :■ 

1 26.1  30.1 

2 b0.3  37.1 

3 b5.0  bS.7 

It  bb.8  U5.8 

5 1*6.7  ltflJt 

6 b5.8  U7.8 


Keans  Tor 

Plantings  ||1,||  U2.3 


IuS.D.  for  Stage  of  Maturity  Keans  .05 
US.D.  for  Stage  of  Maturity  Keans  .01 


I.S.D.  for  Planting  Keans 


Unear  Correlation  Coefficient 
Curvilinear  Correlation  Coefficient 


31.3 

38.5 

U3.7 

lt6.3 


U7.3 


Ii2.6 


s 2.7US 
s 3.90b 


H.S. 


: 0.862 
: 0.97b 


TKa-ffiT 


38.6 

bb.8 

bS.6 

b8.0 

b7.0 


linear  regression  line  gore  the  best  fit.  The  response  of  the  s torch 
content  to  maturity  varied  widely  from  linearity  (Figure  6). 


Pry  Weight i-  Relatively  little  reducing  sugar  i ns  founl  in  southern 
peas  of  the  variety  used  in  this  study  (Table  13).  There  was  a sharp  de- 
cline in  reducing  sugar  between  the  first  am  second  stages  of  maturity 
from  1,78  to  0.87  per  cent.  This  rapid  decrease  uas  followed  by  a more 
gradual  decline  after  the  third  stage  to  0.29  per  oent  in  the  last  stage 
of  development. 


The  variance  in  the  reducing  sugar  attributed  to  maturity  was  highly 
significant  (Table  13a)j  however,  no  significant  difference  uas  found 
among  the  last  four  stages  of  maturity.  When  linear  and  curvilinear  re- 


gression linos  were  fitted  to  the  mean  reducing  sugar  con ter 
stages  of  maturity,  the  curvilinear  regression  line  formed  the  beat  fit. 
This  was  due  to  the  rapid  decrease  in  reducing  sugar  in  the  first  three 
stages  of  maturity  followed  by  a period  when  the  loss  was  more  gradual. 

The  reducing  sugar  oontent  at  different  stages  of  maturity  deviated  widely 
from  the  linear  regression  line  (Figure  7). 


Influonoe  of  Maturity 





Freeh  Ueliditi-  The  total  sugar  content  of  s< 


idth  maturity  from  1.79  per  oent  in  the  first  stage  to  a low  of  1.38  per 
cent  in  the  second.  This  decrease  in  total  sugar  between  stages  one  and 


- 


bb 


TABLE  13 

8EDU0IH0  Slim  COHTiST  OF  SOUnffiHH  PEAS | OH  A DBX 
WEIGHT  BASIS,  11AOTSSTU)  AT  SIX  STAGES 
of  MAmm,  1951 


SE3feo  of ' . 

'air. 

!-lenns  for 

■ r ■- 

T 

1 

1.82 

Ui9 

2.0b 

1.78 

2 

1A3 

0.70 

0.79 

0.87 

3 

0.55 

OM 

0.b9 

0.50 

b 

o.bo 

0.3b 

0.3b 

0.36 

5 

0.26 

0.35 

0.25 

0.29 

6 

0.35 

0.27 

0.2b 

0.29 

Beans  for 

Plantings 

0.75 

0.60 

0.69 

L.S.D.  for  Stage  of  Maturity 

Means  .05, 

0.261 

L.S.B.  for  Stage  of  Maturity 

Means  .01  = 

0.371 

L.S.D.  for  Planting  Means 

M.S. 

at  - 

-0.856 

Curvilinear  Correlation  Coefficient  - 

0.955 

1*6 

two  was  followed  by  an  Increase  In  each  suooeeding  stage,  reaching  2.66 
per  oent  in  the  sixth  stage  of  development. 

The  varlanoe  in  the  total  sugar  oontent  of  southern  peas  as  a 
result  of  maturity  was  significant  (Table  U.a).  Nevertheless,  according 
to  the  L.3.D.  (Table  lli),  there  were  no  significant  differences  in  the 
total  sugar  among  the  first  four  stages  of  maturity.  There  were  wide 
departures  of  the  average  total  sugar  content  at  different  stages  of 
maturity  from  linearity.  The  curvilinear  regression  line  formal  a much 
better  fit  than  the  linear  (Figure  8). 

Dry  Weight i-  A rapid  decrease  in  the  total  sugar  oontent  of  southern 
peas  occurred  between  the  first  two  stages  of  maturity,  from  10.38  per 
cent  in  the  first  to  6.56  per  oent  in  the  second  (Table  15).  This  repre- 
sented a loss  of  approximately  36  per  oent  of  the  total  sugar  within  a 
period  of  two  days.  After  this  sharp  decline,  there  followed  a period 
of  leveling  off  which  reached  a low  of  5.21  per  oent  in  the  fourth  stage. 

A slight  increase  occurred  between  the  fourth  and  sixth  stages  of  maturity; 
however,  this  increase  was  not  significant. 

Analysis  of  the  data  (Table  15a)  showed  that  the  variation  in  the 
total  sugar  content  with  maturity  was  significant.  This  was  due  mainly 
to  the  wide  variation  between  stages  one  and  two,  since  the  L.3.D. 

(Table  15)  gave  evidence  that  there  were  no  significant  differences  in 
the  total  sugar  oontent  among  the  last  four  stages  of  maturity.  The 
curvilinear  regression  line  gave  a much  better  fit  than  the  linear.  Wide 
deviations  in  the  total  sugar  content  from  linearity  were  found  to  exist. 


TABLE  lit 


TOTAL  SUGAR  COfraJT  OF  SOUTHERN  PEAS,  ON  A FRESH 
WEIGHT  BASIS,  HARVESTED  AT  SIX  STAGES 
OF  MATUBITX,  1951 


:w  . O 

1.78  2.07 
1.58  0.92 
1.L8  0.92 
2.27  1.31 


1.S1 

1.65 

1.78 

l*lli 


2.8 9 2.59  2.b9 


' 

1.79 

1.38 

1.39 
1.57 
2.16 
2.66 


Means  for 

Plantings  2.01  1.67  1.79 


L.S.O.  for  Stage  of  Maturity  Means  .05  s 0.669 

L.S.D.  for  Stage  of  Maturity  Means  .01  - 0.952 


L.S.D.  for  Planting  Means  H.S. 


Unear  Correlation  Coefficient  , 0.607 

Curvilinear  Correlation  Coefficient  - 0.795 


TABLE  IS 


TOTAL  SUGAR  COCT3.T  OF  SOOTHQIK  PEAS,  01!  A DRY 
WEIGHT  BASIS,  HARVESTED  AT  SEC 
STAGES  OF  MATURITY,  1951 


otago  of  i 

-af-ay 

Means  for 

1 

9.85 

11.99 

9.30 

10.38 

2 

7.81 

lulS 

7.68 

6.56 

3 

5.8b 

3.58 

6.9b 

S.bS 

k 

7.53 

li.26 

3.83 

5.21 

5 

5.18 

6.10 

5.72 

5.66 

6 

6.61 

6.30 

5.87 

6.26 

Plantings 

7.1U 

6.07 

6.56* 

LaS.D.  for  Stage  of  Maturity  Means  ,0$  x 

2.81 

L,S,D,  for  Stage  of  Maturity  Hi 

sans  .01  • 

3.99 

I»S.D,  for  Planting  Means 

N.S. 

linear  Correlation 

Coefllolont 

- 

-0.53b 

Curvilinear  Correlation  Coefficient  s 

0.795 

found  to  inoreasa 


The  specific  conductance  of  the  Juice  of  southern 
tendned  for  five  stages  of  maturity  (Table  16).  It  vas 
almost  directly  with  maturity  from  1113  * 10"*  mhos  in  the  first  stage 
to  lliSO  x 10  ^ mhoa  in  the  fifth  stage  of  maturity.  The  specific  con- 
ductance of  the  sixth  stage  was  not  measured. 

The  increase  of  the  specific  conductance  with  maturity  was  highly 
significant  (Table  16a).  According  to  the  L.S.D.  (Table  16),  however, 
there  was  no  significant  difference*  in  the  specific  conductance  between 
the  third  and  fourth  stages.  Although  there  were  slight  deviations  in 
the  specific  conductance  from  linearity  at  different  stages  of  maturity, 
these  departures  were  fairly  well  distributed  about  the  Unear  regression 
line  (figure  9). 


The  refractive  index  of  the  Juice  of  southern  peas  for  the  first 
and  second  stages  of  maturity  was  1.3U7.  Although  the  refractive  iniax 
increased  to  l*3b8  in  the  third  stage  of  maturity,  this  increase  was 
not  significantly  greater  than  for  the  first  two  stages,  negtrmtng  mth 
the  third  stage,  however,  the  refractive  index  began  to  increase  and  con- 
tinued to  do  so  with  each  succeeding  stage,  reaching  1.372  in  the  sixth 
stage  of  maturity  (Table  17). 

The  variations  in  the  refraotlve  index  associated  with  maturity 
were  highly  significant  (Table  17a).  This  was  due  mainly  to  the  wide 
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TABLE  16 

SPECIFIC  CONDUCTANCE  OF  TUB  JUICE  EtTiiACTH)  FRCH 
SOUTHHiN  PEAS  HAiiVESTED  AT  FIVE 
STAGES  OF  HATURITT,  1952" 


Stage  of  i 

1 1123 

2 1183 

3 1257 

U 1313 

5 1380 


-isgr 

1096 

1183 

1270 

1327 

ll»97 


1121 

1190 

Uica 

1370 

U.73 


1113 

1185 

1309 

1337 

iU5o 


Keans  for 

Plantings  1251  1275  1311 


L.S.D.  for  Stage  of  Maturity  Means  .05  s 68.2 
L.S.D.  for  Stage  of  Maturity  Means  .01  a 92.li 


L.3.D.  for  Planting  Means 


linear  Correlation  Coefficient  ■ 0.938 

Curvilinear  Correlation  Coefficient  N.S. 

• Expressed  as  nftos  z 10*5 


TABLE  17 


REACTIVE  INDEX  OF  THE  JCIOE  OF  SOimiHil!  PEAS  HARVESTED  AT 
SIX  STAGES  CP  MATURITX,  1952 


Stage  of  . 

Means  for 

1 

1.31*7 

1.31*5 

1.350 

1.31*7 

2 

1.31*7 

1.3l*6 

1.31*7 

1.31*7 

3 

1.31*7 

1.31*8 

1.31*8 

1.31*8 

1* 

1.31*9 

1.351 

1.352 

1.351 

5 

1.357 

1.358 

1.3S7 

1.357 

6 

1.367 

1.378 

1.370 

1.372 

Plantings 

1.352 

1.351* 

1.351* 

L.3.D.  for  Stage  of  Maturity  Means  .05  s 

0.0033 

L.S.D.  for  Stage  of  Maturity  Me 

ana  .01  s 

0.0091 

L.S.D.  for  Planting  Means 

H.S. 

linear  Correlation  Coefficient 

- 

0.838 

Curvilinear  Correlation  Coefficient  w 

0.996 

Sli 


differences  that  existed  among  the  last  three  stages  of  maturity.  There 
were  no  significant  differences  among  the  last  three  stages  of  maturity. 
When  linear  and  curvilinear  regression  lines  were  fitted  to  the  average 
refractive  index  of  southern  peas  at  different  stages  of  maturity,  the 
curvilinear  regression  line  formed  the  best  fit.  The  refraotive  index 
of  the  Juice  of  southern  peas  departed  quite  widely  from  linearity 
(figure  ?). 


Influence  of  Maturity  Upon  the 

As  the  development  of  the  seeds  of  southern  peas  continued,  there 
was  an  increase  In  the  per  cent  seed  shellout  from  25.6  per  cent  in  the 
first  stage  of  maturity  to  75.7  per  oent  in  the  sixth  stage  (Table  18). 

With  the  approach  of  the  sixth  stage,  there  appeared  to  be  a slight 
leveling  off  in  tbs  per  cent  seed  shellout. 

Analysis  of  the  data  (Table  18a)  showed  that  there  was  a highly 
significant  increase  in  the  per  cent  seed  shellout  with  maturity.  Highly 
significant  differences  in  the  seed  shellout  existed  between  all  stages 
of  maturity  as  Indicated  by  the  Ud.D.  (Table  18).  Significant  differences 
were  also  found  among  southern  peas  harvested  from  different  planting  dates, 
linear  and  curvilinear  regression  lines  were  fitted  to  the  average  per  oent 
seed  shellout  at  different  stages  of  maturity  (Figure  ID).  Although  there 
were  some  deviations  from  linearity,  these  departures  were  not  large  and 
gave  a fairly  good  linear  relationship  between  the  per  oent  seed  shellout 
and  maturity. 


ss 


tabu;  ib 

PER  CENT  SOD  3UEU0OT  OF  SOlTTHmN  PEAS  HARVESTS) 
AT  SEC  STAGES  OF  HATIHOT,  1552 


- i ‘ 

Jj&yur 


5 

6 


ap  y"  lsy,  iy 

2U.62  26.60  25.55 
33.33  35.07  35.69 
1*2.71*  1*7.95  li6.ll 
53.S2  62.76  62.78 
65.57  70.11  69.50 
69.91  79.11  78.11 


25.59 

3li.70 

1*5.60 


75.71 


Plantings  U8.28  53.60  52.96 


L.S.D.  for  Stage  of  Maturity  Moans  .05  s 2.567 

L.S.D.  for  Stage  of  Maturity  Means  .01  3 3.1*57 


E.S.D.  for  Planting  Means  .05  ■ 3.91*5 


Unear  Correlation  Coefficient  3 0.996 

Curvilinear  Correlation  Coefficient  3 0.985 


57 


Influence  of  Maturity  Unon  the  Specific 
gravity  of  Southern  feafl 

Unblanched.-  Southern  peas  In  the  first  stage  of  maturity  pos- 
sessed a speclflo  gravity  of  0.995.  This  was  followed  by  a decrease  to 
0.990  In  the  second  stage  of  maturity  (Table  19).  Beginning  with  the 
second  stage,  the  specific  gravity  began  to  Increase  and  continued  to  do 
so  with  each  succeeding  stage  of  maturity,  reaching  a high  of  1.055  in 
the  sixth  stage. 

The  variation  in  the  specific  gravity  of  southern  peas  associated 
with  maturity  was  founi  to  be  highly  significant  (Table  19a).  This  was 
due  mainly  to  the  wide  variations  which  existed  among  the  last  three 
stag,  a of  maturity.  Ho  significant  difference  in  the  specific  gravity 
existed  between  the  first  and  third  stages  of  maturity.  Highly  significant 
differences  in  the  specific  gravity  also  existed  among  southern  peas  har- 
vested from  different  planting  dates  (Table  19).  The  response  of  the 
speoifio  gravity  of  unblanchai  southern  peas  to  maturity  departed  widely 
from  linearity  (Figure  11). 

Blanched.-  The  speoifio  gravity  of  the  seeds  of  southern  peas  in- 
creased almost  directly  with  maturity  from  1.02b  in  the  first  stage  to 
1.21  in  the  sixth  stage.  The  moot  rapid  increase  occurred  between  the 
first  and  fourth  stages  (Table  20).  After  the  fourth  stage  of  develop- 
ment, there  was  a leveling  off  in  the  specific  gravity. 

An  analysis  of  the  data  (Table  20a)  showed  that  the  variations 
associated  with  maturity  were  highly  significant.  The  L.S.D.  (Table  20) 
indicated  that  there  wore  highly  significant  differences  among  all  stages 
of  maturity.  There  was  relatively  little  deviation  of  the  specific 


TABLE  19 


SPECIFIC  GRAVITY  OF  UHBUHOHED  JOUTHEJUJ  PEAS 
HARVESTED  AT  SEE  STAGES  OF  MATURITY,  1952 


Stage  of 

Maturity 

1 0.986 

2 0.990 

3 0.990 

U l.oob 

5 1.017 

6 1.022 


1.000  0.997 
0.995  0.986 
1.000  0.997 
1.00b  1.01b 
1.015  1.039 
1.061  1.081 


Means  for 

3taee«. 


0.995 

1.008 

1.023 

1.055 


Plantings  1.002  1.012  1.020 


L.S.D.  far  Stage  of  Maturity  Means  .05  s 0.0020 
L.3.D.  for  Stage  of  Maturity  Means  .01  s 0.0027 


L.3.D.  for  Planting  Means  .05  s 0.0031 

L.S.D.  for  Planting  Means  .01  s 0.0051 


Linear  Correlation  Coefficient 
Curvilinear  Correlation  Coefficient 


0.795 

0.77b 
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SPECIFIC  QOA TO  OF  BLAIJCIIEO  SODTHHU  PEAS  HAli9S3TH) 
AT  SIX  STAOES  OF  MATUaiTX,  1952 


Stage  of 

Means  for 

X 

1.019 

1.030 

1.026 

1.021; 

2 

1.037 

1.061 

1.060 

1.066 

3 

1.057 

1.062 

1.071; 

1.066 

h 

1.095 

1.096 

1.089 

1.093 

5 

1.109 

1.103 

1.111 

1.106 

6 

1.117 

1.129 

1.U9 

1.122 

Means  for 

Plantings 

1.072 

1.077 

1.079 

IaS.0.  for  Stage  of  Maturity  Means  .05  a 

0.0069 

I*S.D.  for  Stage  of  Maturity  Moans  .01  - 

0.0093 

L.S.0.  for 

Planting  Means 

.os  S 

0.0021; 

US.D.  for  Planting  Means 

.01  s 

0.001(0 

ttnear  Correlation  Coefficient 

_ 

0.979 

°uwilinear  Correlation  Coefficient  - 

0.982 

gravity  from  linearity  as  the  maturity  of  the  seeds  inoreased  (Figure  11). 


Praying  Temperature  sal  Time  of  Development 

1951  Season i-  The  average  temperature  for  the  duration  of  this 
study  in  1951  «»e  72.3°  F,  The  mean  dally  temperature  ranged  from  a low 
of  i4i.5°  F on  March  111  to  a high  of  8U.0P  F on  June  10,  1951.  The  lowest 
teoperature  reoordod  In  this  study  during  1951  was  March  16  when  the  ten* 
pernture  dropped  to  38°  F.  The  highest  tesperature  occurred  June  5 at 
20°  The  second  and  third  plantings  were  the  only  ones  affected  by 
this  high  temperature  as  peas  of  the  first  planting  were  already  har- 
vested, The  mean  dally  temperature  is  shown  in  Figure  12. 

ftoa  the  time  of  planting  until  the  first  harvest  required  83  days 
and  an  average  temperature  of  69.3°  F for  the  first  planting  made  March  2, 
79  days  and  71.8°  F for  the  second  planting  made  March  23,  aid  73  days 
with  an  average  temperature  of  7li.3°  F for  the  third  planting  made  April  5. 
The  time  required  for  southern  peaa  to  develop  from  flowering  to  the  first 
stage  of  maturity  was  12  days  for  the  first  planting,  10  days  for  the 
second,  and  10  daya  for  the  third  planting. 

1952  Season  1-  Tho  average  dally  temperature  varied  from  52.7°  F to 
88,5°  F.  The  lowest  temperature  recorded  was  3)4°  F on  the  morning  of 
March  17,  before  seedlings  of  the  first  planting  had  emerged.  The  tem- 
perature did  not  fall  below  U0°  F at  my  time  after  tho  emergence  of  the 
lirst  seedlings.  The  highest  temperature  was  recorded  on  June  12,  uhi-w 
was  101.5°  F.  However,  since  the  first  two  plantings  had  already  been 
harvested,  the  third  planting  was  the  only  one  affeoted  ty  this  high 
taperature.  The  average  teaperature  for  the  first,  aeoond  and  third 


figure  12.  The  mean  daily  teeperature  for  the  period 
between  the  tine  of  the  first  planting  and 
the  lest  harvest  during  the  1951  and  1952 
season. 
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planting  from  the  tine  of  the  emergence  of  the  seedlings  to  flowering 
was  67.2,  67.6  and  71.6  dogreea  F,  respectively. 

In  the  first  planting,  71  days  elapsed  between  the  planting  date 
am  tagging  of  the  flowers  of  the  first  flush  of  blooms.  There  were  59 
days  between  the  second  planting  and  tagging  of  flowers,  and  57  days  for 
the  third  planting.  Fro*  the  tins  of  the  mergence  of  the  seedlings 
Irm  the  soil  until  the  flowers  were  tagged,  60  days  were  required  for 
the  first  planting,  55  days  for  the  second,  and  50  days  for  the  third. 
Mine  days  elapsed  from  the  tagging  of  flowers  until  the  first  stage  was 
harvested  In  the  first  and  seoond  planting,  while  10  days  were  required 
for  the  third  planting. 


Organoleptic  Evami 

As  shown  in  Table  21  and  Figure  13,  there  was  little  difference  ' 
ia  the  general  appearance  between  peas  of  the  first  four  stages  of  ma- 
turity after  they  were  frown  am  cooked.  The  taste  panel  rated  all  of 
the  first  four  stages  as  good,  however,  after  the  fourth  maturity  stage, 
the  general  appearance  became  poorer  with  the  rating  of  only  fair  assigned 
thm.  There  was  no  appreciable  decrease  In  green  color  of  the  seeds  of 
southern  pea.  until  after  the  fourth  etage  of  maturity.  After  the  fourth 
stage,  there  waa  a sharp  decline  In  the  green  color.  The  texture  was 
rated  “ d,0Unlne  «th  each  suocmslvc  .tags  of  maturttr 

from  the  flrat  through  the  sixth  stage.  However,  there  was  no  sharp  break 
in  texture  of  eouthem  pe-e  from  on.  etage  to  another,  as  shown  In  Figure 
W.  In  com  instances,  differ**,  of  opinion,  existed  .song  the  Judge.  In 


IUE  ATrltAQL  OtCAliOL&mc  RATXtO  OF  SOOT1D21J  PEAS 
HAIW2STED  AT  SIX  STAGS  OF  HATiam, 
BUMOHSD  lHttEE  KZHUTiS,  HtOZOJ 
AMD  HAMMED  K£  TASTE 
FAHEL 


*0  — 1*  Poo*- 1 U - 6 Fair}  6-8  Good}  8-10  Excellent. 


ORGANOLEPTIC  KATINO 
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their  evaluation  of  flavor.  As  shown  in  Table  21  and  Figure  13,  the 
desired  flavor  decreased  slightly  from  the  first  stage  of  development 
to  the  fourth  stage;  but  it  increased  slightly  after  the  fourth  stage 
of  maturity,  reaching  its  highest  value  in  the  last  stage  of  maturity. 
The  characteristic  odor  of  southern  pea a increased  constantly  from  the 
first  stage  of  maturity  to  the  sixth  stage.  When  all  factors  are  con- 
sidered, organoleptically,  there  was  relatively  little  difference  in 
the  quality  of  southern  peas  of  the  first  four  stages  of  maturity] 
however,  the  last  two  stages  of  maturity  were  considered  inferior. 

This  lower  rating  of  the  last  two  stages  of  maturity  was  due  mainly 
to  the  decrease  in  the  general  appearance,  color  and  texture. 


at  whiah  the  phys 


of  southern  peas  during  their  growth  and  development  was  probably  affected 
somewhat  by  the  environmental  conditions  under  which  they  were  grown. 

During  the  nonth3  of  May  and  June,  1951,  when  the  seeds  were  developing 
and  maturing,  there  was  little  change  in  the  mean  daily  temperature.  This 
probably  accounted  for  the  non-significant  variations  in  the  biochemical 
changes  between  planting  dates  for  that  year.  In  contrast,  during  the 
1952  season  a high  temperature  occurred  during  the  latter  part  of  the  har- 
vest season  as  conjured  to  the  lower  mean  temperature  during  the  first  half. 
This  was  probably  responsible  for  the  significant  differences  found  in  the 
specific  conductance  and  the  highly  significant  differences  in  moisture, 
per  cent  seed  shellout,  and  specific  gravity  of  southern  peas  harvested 
from  different  planting  dates  for  that  year.  The  influence  of  soil  mois- 
ture upon  the  maturation  processes  was  minimised  through  the  use  of  irri- 
gation to  supplement  the  low  rainfall  which  normally  occurs  during  the 
season  when  the  seeds  are  developing. 

Conditions  that  accelerated  or  retarded  the  normal  rate  of  formation 

exerted  an  influence  upon  all  of  the  physical  and  chemical  changes,  though 
not  necessarily  to  the  same  degree.  There  was  probably  a movement  of  cer- 
tain substances  from  the  plant  into  the  pods  throughout  the  period  that 
the  pods  remained  green  in  oolor  and  the  seeds  were  enlarging,  but  this 
ceased  about  the  time  the  seeds  reached  their  maximum  size.  Several 
factors  probably  affected  the  apparent  physical  and  chemioal  changes  that 
6T 
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occurred  In  the  seeds  of  southern  peas  during  their  development.  The 
•peed  with  which  some  changes  appeared  to  occur  were  not  altogether  true 
changes,  but  instead,  reflected  the  decrease  In  tho  moisture  content  and 
the  Increase  in  starch  and  other  polysaccharides  with  maturity.  Possibly 
one  of  the  better  exanplea  of  this  was  the  increase  of  the  protein  con- 
tent In  the  seeds  during  maturity  on  a fresh  weight  basis  oral  the  decrease 
when  calculated  on  a dry  weight  basis. 

As  has  been  noted,  the  moisture  content  of  southern  peas  appeared 
to  be  influenced  somewhat  by  the  environmental  conditions  under  which 
they  are  grown.  The  average  temperature  was  higher  during  the  latter 
port  of  the  harvest  period  of  the  1952  season  than  for  1951.  Consequently, 
as  would  be  expea ted,  the  moisture  content  for  the  sixth  stage  of  maturity 
of  the  second  and  third  plantings  in  1952  was  lower  than  for  the  corres- 
ponding maturity  a toga  and  plantings  of  the  1951  season.  Nevertheless, 
no  large  differences  appear  to  have  existed  between  the  anlsture  content 
of  southern  peas  grown  during  1951  from  corresponding  stages  in  1952. 

This  is  especially  true  for  the  first  five  stages  of  maturity. 

From  the  results  obtained  in  this  study,  it  appears  that  the  mois- 
ture content  is  a good  index  of  maturity  in  southern  peas.  Moisture 
content  has  been  considered  as  an  index  of  maturity  for  some  crops  for  a 
long  time.  Some  investigators  appear  to  rely  on  it  as  a means  of  de- 
termining maturity  more  then  others.  Kertess  (20)  did  not  think  that 
moisture  content  was  vary  reliable  as  an  index  of  maturity  in  English 
peas.  lee  (23),  on  the  other  hand,  stated  that  in  lima  beans  moisture 


maturity  with  a corresponding  increase  In  total  solids 
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and  that  either  could  be  used  to  denote  the  stage  of  maturity  as  sell 
as  quality.  Ooald  (l£)  thought  that  moisture  content  could  be  used  for 
determining  the  options  stage  of  maturity  for  harvesting  green  beans. 

Hot  only  is  the  per  cent  moisture  in  the  seeds  of  southern  peas  Indicative 
of  their  stage  of  development,  but  the  ease  with  which  the  moisture  con- 
tent can  be  determined  makes  it  one  of  the  more  desirable  methods  for 
determining  the  stage  of  maturity. 

As  in  other  closely  related  crops  of  the  leguminosae  family  (It) 

(IB)  (21)  (2h),  the  alcohol-insoluble  solids  of  southern  peas  increased 
in  a direct  relationship  to  maturity,  on  a fresh  weight  basis.  It  appears 
that  alcohol-insoluble  solids  of  southern  peas,  on  a fresh  weight  basis, 
are  quite  indicative  of  the  stage  of  maturity.  However,  when  considered 
on  a dry  weight  basis,  only  in  the  early  stages  of  maturity  could  aleobol- 
lnsoluble  solids  be  relied  upon  as  an  index  of  the  stage  of  development. 
When  the  alooho 1-insoluble  solids  (figure  2)  sol  starch  (Figure  6)  ore 
compared,  it  can  be  readily  observed  that  both  Increase  In  a parallel 
manner  on  both  a fresh  and  dry  weight  basis.  This  gives  further  evidence 
that  starch  made  up  the  greater  portion  of  alcohol-insoluble  solids  of 
southern  peas,  and  therefore,  reflects  on  the  amount  of  aloohol-insoluble 
solids  found  at  different  stages  of  maturity. 

When  southern  peas  are  utilised  at  an  early  stage  of  development, 
they  are  a very  good  source  of  ascorbic  said.  However,  as  the  seeds 
approach  a state  of  field  dryness,  there  is  little  retention  of  this 
vitamin.  Ascorbic  acid  could  serve  as  an  index  of  maturity,  because  of 
the  wide  variation  In  it  between  stages  of  maturity  when  calculated  on  a 
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dry  weight  basis.  Its  relative  speed  and  ease  of  determination  also  la 
on  advantage.  However,  since  ascorbic  sold  Is  quite  labile  under  certain 
conditions,  precautions  should  be  token  to  Insure  that  the  determinations 
are  made  limnrti atcly  after  the  peas  are  harvested.  In  ooiqiaring  the  re- 
sults of  this  Study  With  those  of  Richardson  et  al.  (30),  their  mean 
value  of  53.3  milligrams  of  ascorbic  add  per  100  grams  of  seeds  on  a 
dry  weight  basis  was  approximately  the  amount  fouid  In  this  study  for 
maturity  stage  four.  However,  on  a fresh  weight  basis,  they  reported 
21.7  milligrams  ascorbic  acid  per  100  grams  of  seeds.  Ibis  would  coin- 
cide with  the  mean  value  obtained  between  maturity  stages  one  and  two  of 
this  study. 

The  Influence  of  maturity  upon  the  nicotinic  add  content,  on  a 
fresh  weight  basic,  differed  from  that  found  for  asoorblo  acid.  Southern 
peas  in  their  earliest  stages  of  development  contained  the  highest  arount 
of  ascorbic  acid,  on  a fresh  weight  basis,  while  maturity  stage  four 
possessed  the  largest  amount  of  nicotinic  add.  This  increase  in  niootinlc 
■old  In  the  first  four  stages  of  development,  followed  by  a decline  after 
the  sixteenth  day  following  flowering,  paralleled  somewhat  the  Increase 
In  the  size  of  the  seeds  during  their  development  snd  the  loss  of  green 
color  from  the  pods  In  the  later  stages  of  maturity.  The  average  values 
for  nicotinic  acid  obtained  In  this  study  appear  to  be  slightly  higher 
than  those  reported  by  Richardson  et  al.  (30).  There  was,  however, 
agreement  in  that  the  nicotinic  sold,  on  a fresh  weight  basis,  increased 
with  maturity  as  long  as  the  pods  remained  green.  It  appears  that  In 
order  to  derive  the  greatest  benefit  from  southern  peas  with  respect  to 
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nicotinic  aoid,  they  should  be  harvested  not  later  than  the  sixteenth 
day  after  flowering.  After  the  sixteenth  day,  the  green  color  of  the 
pods  begins  to  disappear  rapidly  with  a concomitant  acceleration  in  the 
loss  of  nicotinic  aoid. 

The  par  cent  protein  increased,  on  a fresh  weight  basis,  froa  the 
first  stage  of  maturity  to  tbs  sixth  stage.  However,  when  calculated 
on  a dry  weight  basis,  there  was  a decrease  with  maturity,  neither  the 
increase  on  a fresh  weight  basis  nor  the  decrease  with  maturity  on  a dry 
weight  basis,  represented  a great  variation  when  compared  with  other  com- 
pounds such  as  staroh.  It  is  possible  that  when  the  protein  content  was 
calculated  on  a fresh  weight  basis,  the  apparent  increase  did  not  repre- 
sent an  actual  aoaumulatlon  of  protein,  but,  rather,  was  a percentage 
increase  in  the  seeds  due  to  the  rapid  loss  of  moisture  froa  the  peas. 
When  the  protein  was  calculated  on  a dry  weight  basis,  the  percentage 
decrease  was  probably  caused  by  the  rapid  accumulation  of  starch  and 
other  polysaccharides  in  the  seeds  with  maturity.  The  actual  amount 
of  protein  contained  in  the  seeds  probably  remained  fairly  oonstant. 
Protein  oontont  in  southern  peas  reported  in  this  study  seams  to  ooq>are 
favorably  with  the  amounts  reported  by  other  investigators  (26)  (31)  (32) 
(3U)  (39).  Hitchel  and  itoderiok  (26)  also  found  that  there  was  very 
little  change  in  protein  content  of  southern  peas  at  different  stages 
of  maturity. 

Although  the  average  protein  content  correlated  well  with  maturity 
of  southern  peas,  on  both  fresh  and  dry  weight  bases,  it  appears  that  the 
differeneo  ia  not  sufficient  between  stages  of  maturity  to  be  of  praotioal 


benefit  for  detendning  the  stages  of  maturity  by  tMa  Beans* 

The  starch  oontent  of  southern  peas  of  this  study  was  oosparable 
to  that  found  by  other  investigators  (26)  (32).  Mitohel  and  Boderiek 
(86)  reported  that  an  southern  peas  matured  there  vas  an  increase  in 
the  starch  oontent.  This  was  confirmed  in  this  study.  They  reported 
an  average  of  20.55  per  cent  in  the  snap  stage j however,  they  did  not 
say  whether  this  sas  for  the  seeds  only  or  for  the  while  pod.  This 
Hould  be  comparable  to,  but  slightly  less  than  the  staroh  oontent  found 
in  this  study  for  southern  pens  harvested  10  days  after  flowering. 

Mitohel  and  Roderick  (26)  further  reported  a rapid  increase  in  staroh 
after  the  snap  stage  to  U6.08  per  cent  for  green-shelled  and  U9.60  per 
cent  for  mature-shelled  seeds.  The  results  of  this  study  confirm  their 
findings  that  the  staroh  aoouaulated  very  rapidly  between  the  first 
stage  of  development  end  the  fourth  stage,  followed  by  a leveling  off 
in  the  later  stages  of  maturity,  on  a dry  weight  basis. 

tfolike  the  sugar  content,  there  appeared  to  be  relatively  little 
variation  in  the  staroh  oontent  between  samples  of  southern  peas  at  the 
ease  stage  of  maturity  harvested  on  different  days.  This  could  lrelioate 
that  ones  staroh  had  been  deposited  in  the  seeds,  there  was  little  net 
conversion  of  the  staroh  to  sugar. 

Staroh,  on  a fresh  weight  basis,  appears  to  be  a good  indication 
of  the  stage  of  development  of  the  seeds  from  the  time  they  can  be 
separated  from  the  pericarp  until  all  green  oolor  disappears  from  the 
pode.  In  corg) orison,  staroh  calculated  on  a fresh  weight  basis  appears 
to  be  a tmieh  better  indicator  of  the  stage  of  maturity  than  when  calculated 
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on  a diy  weight  basis.  However,  as  nay  be  noted  in  figure  6,  starch 
calculated  on  a dry  weight  basis  increases  linearly  for  the  period 
between  the  tenth  and  fourteenth  days  after  flowering  anl  nay  be 


utilised  fairly  successfully  as  an  index  of  maturity  during  this 
period. 


the  average  total  soluble  sugar  content,  on  a dry 


sun  point  was  reached  about  the  tine  they  oeased  to  enlarge.  This  was 
Just  before  the  green  oolor  of  the  pods  began  to  disappear  rapidly, 
ftom  the  graphic  analyses  shown  in  figures  6 anl  8,  it  can  be  seen 
that  this  decrease  in  sugar  was  aoooa.aniai  by  a rapid  Increase  in 
Starch,  on  a dry  weight  basis,  during  the  same  period  of  growth.  The 
variation  in  starch  content  among  a copies  for  any  stage  of  maturity 
was  not  great,  but  sugar  samples  varied  almost  as  widely  for  any  atago 
of  maturity  as  between  stages. 

The  wide  variations  in  the  amount  of  total  sugar  between  samples 
of  the  same  stage  of  maturity  harvested  on  different  days  could  not 
possibly  be  accounted  for  in  the  rise  and  fall  of  starch  for  the  corres- 
ponding periods.  Therefore,  it  appears  that  although  starch  was  the 
principal  confound  involved  in  the  inter -conversion  of  sugar,  it  was  by 
no  means  the  only  one  included  in  this  transition  process.  It  appears 
that  a rapid  conversion  of  the  sugars  to  other  eospounds  took  place 
under  optima  conditions  for  such  a prooess,  Apparently,  there  were 
relatively  high  aoourolations  of  sugar  in  the  seeds  of  southern  peas 
undor  oertain  oonditiona.  Houever,  the  sugar  did  not  appear  to  remain 
as  such  for  long  periods  of  tine,  but  probably  was  converted  to  other 


. Sucrose  uss  the  principal  sugar  fouiri  In  southern  peas  while 
there  was  relatively  little  reducing  sugar  oxcopt  In  the  very  earliest 
Stages  of  development.  The  sugar  content  did  not  appear  to  be  Indicative 
of  the  stage  of  development  of  the  seeds  except  possibly  In  the  very 
earliest  stages.  Bren  in  the  earliest  stages,  Its  reliability  for  such 
a purpose  would  be  highly  questionable  on  either  a fresh  or  dry  weight 
basis.  The  reducing  sugar  content  of  southern  peas  Is  oquslly  unreliable 
as  an  Index  of  maturity. 

Sono  difficulty  was  encountered  in  obtaining  enough  Juice  from 
the  seals  of  southern  peas  to  oako  the  specific  conductance  detenrfna- 
tione.  Therefore,  the  use  of  specific  co*luotanoe  as  an  Index  of  eaturity 
spears  to  be  somewhat  Impractical  because  of  this  fact.  This  difficulty 
*as  partly  overcome  by  freeUng  the  peas  and  extracting  the  Juice  after 
thawing.  Since  there  was  no  significant  difference  in  the  specific 
conductance  betwwn  the  third  and  fourth  stage,  of  maturity.  Its  reli- 
•Mlity  for  determining  maturity  between  these  stages  is  questionable. 

a comparison  of  the  moisture  content  end  specific  conductance  at 
various  stages  of  maturity  shown  In  Figures  1 and  9 indicates  that  who. 
their  average  values  were  plotted  graphically,  the  respective  regression 
lines  followed  an  Inverse  relationship,  it  is  possible  that  the  Increase 
in  specific  conductance,  especially  In  the  later  stagea  of  maturity,  was 
due  more  to  the  Increased  concentration  of  the  electrolytes  caused  by 
the  loss  of  moisture  from  the  seeds  with  maturity  than  to  the  revanent 
of  eleotrolytoa  Into  the  seeds  as  they  matured. 
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Since  there  were  no  significant  differences  in  the  refractive 
index  among  the  first  three  stages  of  maturity  of  southern  peas,  it 
does  not  appear  to  possess  any  practical  value  for  determining  maturity 
during  the  early  stages  of  development.  However,  the  refractive  index 
was  somewhat  indicative  of  the  stage  of  maturity  in  the  last  three 
stages. 

The  characteristic  of  air  bubbles  being  adsorbed  on  the  seeds 
of  the  first  three  stages  of  maturity  caused  doubt  as  to  the  reliability 
of  specific  gravity  as  an  index  of  maturity  of  unblanched  southern  peas. 
However,  os  may  be  noted  In  figure  11,  a fairly  good  linear  relationship 
adeted  between  specific  gravity  and  the  last  three  stages  of  maturity 
of  unblanohed  peas.  Therefore,  this  test  could  be  used  to  sane  extent 
for  determining  maturity  of  the  more  nature  uriblanched  southern  peas  If 
certain  precautions  were  followed  such  as  timing  the  weighing  of  the 
peas  after  they  had  been  lowered  into  the  li<jHd  medium. 

The  problaa  of  gas  bubbles  being  adsorbed  on  the  seed  is  not  con- 
fined to  southern  peas  alone.  Culpepper  and  itagrud er  (11)  found  that  the 
correlation  of  the  specific  gravity  of  the  fresh  lima  bean  seeds  with 
maturity  was  extremely  poor  until  the  seed  coats  were  removed.  Then  the 
correlation  was  very  good.  They  attributed  this  to  the  fact  that  air  was 
trapped  beneath  the  seed  coats  and  between  the  cotyledons.  In  the  ease 
of  southern  peas,  the  difficulty  in  determining  speoifio  gravity  was 
probably  due  in  part  to  air  beneath  the  seed  coat,  but  it  was  also  a 
surface-adsorption  phenomenon  as  well.  Industry  has  long  used  brine 
solutions  of  different  specific  gravity  for  separating  over-maturo  lima 
beans  from  the  more  tender  beans.  It  has  partly  overcome  the  gas 


of  the  gas 


babble  problem  by  a system  of  agitation  utiioh  removed  some 
babbles  from  the  aiarfaoe  of  the  seeds.  It  is  very  likely  that  this 
system  mold  work  equally  sell  for  southern  peas. 

The  specific  gravity  of  the  blaaachai  seeds  showed  promise  as  a 
means  for  determining  the  maturity  of  southern  peas.  As  way  be  noted 
in  figure  11,  a good  linear  relationship  existed  between  the  specific 
gravity  of  blanched  southern  peas  at  different  stages  of  maturity. 
Although  the  gas  babbles  adsorbed  on  the  seeds  while  in  the  weighing 
medium  pose  a problem  which  must  be  considered  In  this  determination, 
it  is  ty  no  means  as  great  as  in  the  unhlanohed  seeds.  The  use  of 
spocifio  gravity  for  determining  the  maturity  of  southern  peas  has  the 
advantage  that  It  is  a determination  which  is  easy  to  make  and  relatively 
rapid.  If  the  precautionary  measure  of  weighing  the  seeds  in  the  weighing 
medium  at  exactly  30  seoonds  after  they  are  lowered  into  the  liquid  is 
followed,  good  precision  can  be  obtained  by  this  method  of  determining 
maturity  in  southern  peas. 


per  oent  seed  shellout  proved  to  be  one  of  the  best  testa  for  determining 
iJiaUty  and  maturity  of  southern  peas.  To  add  to  its  possibilities  as  an 
index  of  maturity,  it  is  one  of  the  easiest  ami  fastest  determinations  of 
this  type  that  can  be  made.  The  Food  and  Dry  "Administration  and  certain 
investigators  (16)  have  long  recognise!  the  use  of  the  per  oent  seed 
shellout  In  green  beans  to  denote  maturity  and  quality.  It  appears  that 
if  southern  peas  sere  harvested  when  their  per  oent  seed  shellout  was 
between  Sli  and  6U  per  oent,  they  would  be  within  the  range  of  optimum 
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maturity  that  Mould  give  maximum  yield  and  still  possess  good  quality. 
According  to  Oould  (16),  green  beans  with  8.1  to  16.0  per  cent  seed  are 
at  optimum  maturity  to  give  a good  quality  fresh,  frozen  or  canned 
product. 

It  appears  that  the  more  promising  objective  methods  for  the 
evaluation  of  quality  and  maturity  of  southern  peas  are  the  per  cent 
seed  shellout,  moisture  content,  alcohol-insoluble  solids,  and  starch 
content,  all  on  the  fresh  weight  basis.  The  alcoho 1-lnsoluble  solids 
oontent  seems  to  be  a more  practical  indicator  of  the  stage  of  maturity 
of  southern  peas  than  starch  due  to  the  fact  that  it  Is  an  easier  anl 
more  rapid  determination  to  make. 

Southern  peas  had  a relatively  short  period  of  time  in  which  they 
were  desirable  for  use  as  a fresh  product  after  they  reached  the  stage 
where  it  is  economically  feasible  to  harvest  them  for  food.  It  required 
only  10  days  from  the  time  the  seeds  could  be  separated  from  the  pericarp 
in  the  first  stage  of  maturity  until  all  greer.  oolor  had  completely  dis- 
appeared from  the  pods.  From  the  first  stage  of  maturity,  approximately 
10  days  after  flowering,  until  the  sixteenth  day  after  flowering,  there 
was  a rapid  increase  in  the  size  of  the  seeds  concomitant  with  a rapid 
increase  in  the  dry  matter.  This  increase  in  the  per  cent  dry  matter 
can  be  accounted  for  largely  by  the  rapid  accumulation  of  polysaccharides 
which  occurred  during  this  period  accompanied  by  a loss  of  moisture  from 
the  seeds.  Since  the  seeds  continued  to  enlarge  until  approximately  six 
days  after  the  seeds  oould  be  separated  from  the  pericarp  and  since  the 
quality  of  the  frozen  product  decreased  rapidly  after  period,  it 


appears  that  not  more  than  t»  days  are  available  to  harvest  southern 
peas  in  order  to  get  maximum  yield  and  still  retain  quality. 

The  results  of  a taste  panel  as  utilised  in  this  study  are  sons, 
tines  misleading  and  can  never  be  construed  as  the  final  authority  on 
the  quality  of  a food  product.  Among  some  of  the  main  disadvantages  in 
relying  on  the  organoleptic  examination  alone  as  on  evaluation  of  quality 
are  the  chances  for  a biased  estimate  due  to  previous  experience  with 
certain  foods,  too  mall  a group  to  represent  a oroas  eeotion  of  con- 
sumers, and  the  lack  of  training  on  the  part  of  the  members  of  the  taste 
panel  for  making  the  evaluations.  Because  of  these  as  veil  as  other 
factors,  objective  as  veil  os  subjective  methods  of  evaluation 
be  esployei  to  determine  quality. 

There  appears  to  be  no  advantage  in  harvesting  southern  peas 
before  the  fifteenth  or  sixteenth  day  after  flowering  except  when  aa- 
phaais  is  placed  on  the  vitamin  content.  If  they  were  harvosted  before 
this  date,  it  would  be  at  a sacrifice  of  yield,  because  there  was  an 
e seeds  until  about  the  sixteenth  day  after  flowering 
increase  in  yield.  If  peas  are  harvested  after  the 
sixteenth  day,  not  only  is  there  a sacrifice  of  yield  with  each  auo- 
osedlng  day,  but  there  is  also  a decrease  in  quality.  According  to 
the  results  of  the  taste  panel  given  in  Table  21  aid  Figure  13,  there 
was  no  great  difference  in  the  rating  of  southern  peas  at  different 
stages  of  maturity  until  after  the  fourth  stage  of  development.  After 
the  fourth  stage,  there  was  a decrease  in  quality  as  the  maturity  in- 
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AND  CONCLUSIONS 


A study  Has  made  to  determine  and  oorrelate  certain  physical  and 
chemical  measurements  with  maturity  of  the  southern  pea,  Vlena  sinensis. 

The  California  Blaokeye  No.  5 variety  Has  used.  Seeds  were  planted  on 
three  different  dates  at  Intervals  of  tno  weeks  during  1951  and  1952. 
Samples  were  harvested  at  six  different  stages  of  maturity.  Those  repre- 
senting the  first  stage  of  maturity  were  harvested  as  soon  as  the  seeds 
could  be  separated  from  the  pericarp,  approximately  10  days  after  flowering. 
Further  harvests  were  made  at  two-day  Intervals  thereafter  until  the  sixth 
or  final  stage  wss  harvested.  Samples  for  the  different  physical  and 
chemical  determinations  were  prepared  Immediately  after  the  peas  ware 
harvested.  Sables  for  the  organoleptic  test  representing  the  different 
stages  of  maturity  were  shelled,  blanched  in  boiling  water  for  three 
minutes,  cooled,  and  frosen  at  0°  f.  After  approximately  six  months, 
the  organoleptic  examinations  were  made  to  determine  whloh  stage  or 
stages  were  best  suited  for  freezing.  Efforts  were  made  to  determine 
the  reliability  of  certain  physical  and  chemical  measurements  as  ioliees 
of  maturity  and  quality  of  southern  peas. 

The  moisture  eontant  of  southern  peas  decreased  In  a linear  re- 
lationship with  maturity  and  appeared  to  be  a good  inlex  of  the  stage  of 
development.  Although  the  tempera turo  probably  had  some  effect  upon  the 
moisture  content.  It  did  not  seem  to  adversely  affect  its  reliability  aa 
an  Index  of  maturity. 

The  alcohol- Insoluble  solids  of  southern  peas  Increased  linearly. 
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with  maturity,  on  a frach  weight  basis,  and  appeared  to  be  a satisfactory 
indicator  of  the  stage  of  maturity. 

Southern  peas  are  a very  good  eouroe  of  ascorbic  acid  if  utilised 
in  the  early  stages  of  maturity.  However,  as  the  maturity  Increased, 
there  was  a rapid  decrease  in  asaorblo  acid  until  little  remained  in  the 
sixth  stage  of  development,  20  days  after  flowering.  A good  correlation 
existed  between  ascorbio  acid  and  maturity  of  southern  peas,  on  both 
fresh-weight  and  dry-weight  bases.  Therefore,  the  ascorbic  add  content 
can  be  used  satisfactorily  as  an  index  of  maturity  if  the  determinations 
are  made  imaediately  after  the  peas  are  harvested. 

Southern  peas  contained  the  highest  amount  of  nicotinic  acid,  on 
a fresh  wight  basis,  in  the  fourth  stage  of  maturity,  16  days  after 
flowering.  On  a dry  weight  basis,  the  largest  amount  was  in  the  first 
stage  of  development  and  decreased  with  each  succeeding  stage. 

There  was  a rapid  increase  in  the  sise  of  the  seeds  concomitant 
with  a rapid  increase  in  dry  matter  during  their  development.  This  in- 
oreaae  In  dry  matter  was  largely  due  to  the  rapid  accumulation  of  poly- 
saccharides composed  chiefly  of  starch. 

Although  there  was  a slight  increase  in  the  per  cent  protein  in 
southern  peas  on  a fresh  weight  basis,  and  a percentage  decrease  when 
calculated  on  a dry  weight  basis,  there  was  relatively  little 
in  the  abeolote  protein  oontent  during  their  maturing  process. 

The  starch  content  of  southern  peas  increased  directly  with  ma- 
, on  a fresh  weight  basis,  and  was  vary  indicative  of  the  stage 


turity. 


of  development.  In  the  older  etagee,  starch  made  op  alaaat  ono-half  of 
the  total  dry  natter. 


The  total  soluble  sugar  content  decreased  with  maturity  until  a 
■iniaun  point  was  reached  in  the  fourth  stage  of  development.  There  was 
very  little  linear  correlation  between  the  maturity  of  southern  peas  and 
their  sugar  content.  Sucrose  was  the  principal  soluble  sugar  found  in 
southern  peas,  sol  there  was  relatively  little  reducing  sugar  except  in 
the  very  earliest  stages  of  development.  The  sugar  oontent  did  not 
vpear  to  be  a useful  indicator  of  the  stage  of  maturity. 

The  speoific  conductance  increased  with  maturity  in  the  first  fire 
•tagoe  of  development  causing  a good  linear  correlation  to  be  established. 
This  increase  was  probably  due  mainly  to  the  increased  concentration  of 
electrolytes  as  a result  of  the  loss  of  moisture  from  the  seeds  with 
“turity.  If  the  Juice  oould  be  extracted  quickly  and  efficiently  from 
the  seede,  this  measurement  would  probably  be  mdapted  to  determining  the 
stage  of  development  of  southern  peas. 

There  were  no  significant  differences  in  the  refractive  index  among 
tho  first  three  stages  of  maturity  of  southern  peas,  however,  there  was  an 


increase  with  maturity  in  the  last  throe  stages.  This  measurement  does 
not  appear  to  be  adapted  to  determining  maturity  in  southern  peas. 

The  per  cent  seed  shellout  of  southern  peas  increased  directly 
with  maturity  and  appeared  to  be  one  of  the  beet  test,  for  determining 
the  stage  of  maturity.  In  addition  to  ita  reliability  as  an  index  of 
maturity,  the  per  cent  seed  shellout  was  one  of  the  earteet  taateat 
determinations  of  this  type  that  was  made. 
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Mr  bubbles  adsorbed  on  the  surface  of  the  seeds  of  southern  peas 
caused  doubt  as  to  the  reliability  of  specific  gravity  as  an  Inlet  of 
maturity.  The  problem  of  air  bubbles  adsorbed  on  the  seeds  was  not  as 
great  after  tho  seeds  were  blanched  as  before  blanching.  Sesults  show 
that  if  the  seeds  were  blanched  three  minutee,  cooled,  and  their  weights 
taken  at  exaotly  30  seconds  after  being  lowered  Into  the  weighing  sodium, 
the  apparent  specific  gravity  increased  directly  with  maturity  ani  gave 
a very  good  linear  correlation  coefficient. 

Some  of  the  sere  promising  objective  methods  used  for  determining 
the  quality  anl  maturity  of  southern  peas  in  conjunction  with  the  or- 
ganoleptic examination  were  the  per  cent  seed  shellout,  moisture  content, 
alcohol-insoluble  solids  content,  end  starob  content,  all  on  fresh  weight 

Southern  peas  had  a relatively  short  period  of  time  in  which  they 
were  desirable  for  uae  as  a fresh  product  after  they  reaohsd  tho  stage 
where  it  is  economically  profitable  to  harvest  them  for  food.  The  best 
Urns  to  harvest  southern  peas  appears  to  be  between  the  fifteenth  an] 
seventeenth  day  after  flowering.  At  this  stage  of  maturity  their  mois- 
ture content  was  65  to  70  par  cent)  tho  per  cent  seed  shellout  51i  to  6U 
per  oentj  and  alcohol-insoluble  solids  and  starch  contents,  on  a fresh 
weight  basis,  23  to  30  per  cent  and  12  to  15  per  sent,  respectively. 
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TABLE  la 


4NAUSIS  OF  VAKXAHB  TEST  FOB  THE  CHAHDES  El  MUSTUBB 
oqotoit  that  oca  used  in  the  sehw  of  soimnar 
ms  HAilVESTED  AT  SIX  STAGES  OF  MTUUOT 
DUREB  Eli!  TEAS,  1951 


Source  of  Variance  D.F.  itean  Square  F Value 


Planting  Dates 
Haturity  Stages 
(Linear) 

Mq  (Curvilinear) 
Deviation  iron  Quadratic 
Error 


0.65  — 

285.86  21.9.87** 

1101.03  1233.1*2"* 

8.90  7.77* 

3.13  2.71t 

1.1UU  — 


AHALXSIS  OF  VARIA1ICE  (SPIIT-PLOT)  TEST  TOR  THE  EFFECT 
OF  Kimm  UPON  THE  UOI3TUHE  OOSTEOT  OF  3(WTHaffl 
PSAS  HARVESTED  AT  SIX  STAGES  OF  MATUHITI 
DORIIO  THE  XEAH,  1552 


Source  of  Variance 

D.F. 

Mean  Square 

F Value 

Main  Plots  I 

Planting  Dateo 

2 

37J»3 

39.82** 

Blocka 

2 

1*56 

— 

1W.  Error 

k 

0.9b 

Sutclotsi 

Maturity  Stages 

s 

1357.65 

822.82** 

(linear) 

1 

6621.39 

U012.96** 

Mq  (Curvilinear) 

1 

136.91 

82.97** 

Deviation  from  Quadratic  3 

9.96 

6.05»* 

M.S.  x P.D. 

10 

lb.b6 

8.76** 

Subplot  Error 

30 

1^5 

— 

TABLE  3s 

TUE  AilALZSIS  OF  VARIANCE  TEST  FOB  THE  CHAIDIS  IN  ALCOHOL- 
HISOLUBLE  SOLIDS  CONTEST,  ON  A FRESH  WEHHIT  BASIS, 

THAT  OCCURRED  IN  THE  SEEDS  OF  SOOTHHtN  PEAS 
during  their  development 


Source  of  Variance 


n Square  F Value 


Planting  Dates 
Maturity  Stages 
Mj'  (Linear) 
l (Curvilinear) 
Deviation  from  quadratic 
Error 


0.26  — 
227.83  30S.S8** 

1370.27  1509.11** 

1.08  1.20 

5.93  6.53«i 

0.908  — 


TABLE  Us 

THE  AHAUSJ3  OF  VARIANCE  TEST  FOR  HE  SHAKES  IN  AUKHUk 
INSOLUBLE  SOLIDS  CONTEST,  ON  A OKI  liEXOHT  BASIS, 

TEAT  OOOUHRKD  III  THE  SEEDS  OF  SOUTHERN  PEAS 
DURING  THEIR  DEVELOPHEOT 


Source  of  Variance 

D.F. 

Heon  Square 

F Value 

Planting  Oaten 

2 

2.U> 

— 

Maturity  Stages 

5 

105.79 

10.lj6» 

*1  (linear) 

1 

U30.3U 

U2.56** 

Hq  (Curvilinear) 

1 

83.99 

8.30** 

Deviation  Iron  Quadratic 

3 

U.88 

_ 

teer 

10 

10.11 

- 

89 


TABLE  5a 

ANALYSIS  OF  VARIANCE  TEST  FOR  THE  CHANGES  IS  ASCORBIC 
acid  content,  on  a fresh  weight  basis,  that 
OCCURRED  DI  THE  SEEDS  OF  SOUTHERN  PEAS 
Duane  THEIR  DEVELOPfEJTT 


Source  of  Variance  D.F. 

Planting  Dates  2 

Iiaturity  Stages  $ 

(Unear)  1 

Hq  (Curvilinear)  1 

Deviation  froa  Quadratic  3 

Error  ID 


Hean  Square  F Value 
1.U2  — 

107.U1  68.10** 

523.86  333.66** 

U.US  2.83 

2.91  1.85 

1.57  — 


TABUS  6a 

ANAUSIS  OF  VARIANCE  TEST  FOR  THE  CHANGES  IN  ASCORBIC 
ACID  CONTENT,  ON  A ORE  HEIGHT  BASIS,  THAT 
OCCUfRSD  HI  THE  SEEDS  OF  SOOTHERS  PEAS 
HARVESTED  AT  311  STAGES  OF  HATURm 


Source  of  Variance 

D.F. 

Hean  Square 

F Value 

Planting  Oates 

2 

10.53 

2.9U 

Haturity  Stages 

5 

5710^7 

I.07.78** 

Hj_  (Unear) 

1 

27li5U.I8 

1926.93** 

(Curvilinear) 

1 

965.77 

68.59** 

Deviation  fron  Quadratic 

3 

S6.Ut 

16.53** 

10 

lli. 06 

- 

TABLE  7a 


AllAt.TalS  OF  VARIANCE  TEST  FOR  THE  CHANGES  ZH  NICOTINIC 
acid  cocrmiT,  an  a fresh  ween®  basis,  that 
OOCORRED  El  THE  SEEDS  OF  SOUTHERN  FEAS 
HARVESTS)  AT  SIX  STAGES  OF  MATDRHX 


Source  of  Variance 

DJI. 

Haan  Square 

F Value 

Planting  Dates 

2 

0.060 

3.16 

Maturity  Stages 

5 

0.336 

17.52** 

(linear) 

1 

OJiOS 

21.32** 

Kq  (Curvilinear) 

1 

1.123 

59.10** 

Deviation  from  Quadratic 

3 

o.osi 

2.68 

Error 

10 

0.019 

~ 

TAHIR  8a 

ANAU3IS  OF  VARIANCE  TEST  FOR  THE  CHANGES  IN  NIOOTEilC 
ACID  CONTENT,  OH  A DSX  WEIGHT  BASIS,  THAT 
OCCURRED  IN  THE  SEEDS  OF  SOUTHERN  PEAS 
HARVESTED  AT  SEC  STAGES  OF  MATUROT 


Source  of  Variance 


F Value 


Planting  Dates  2 1.25 

Maturity  Stages  5 28.71 

*1  (Linear)  1 139.89 

(Curvilinear)  1 2,52 

Deviation  from  Quadratic  3 0.39 

Brror  10  0.1,1 


3.06 

70.19** 

3li2.03** 

6.16* * 


TABLE  9a 


AfiALTSIS  OF  VAillAHJB  TEST  FCK  TIE  0HAHQE3  M P80TEIH 
coothit,  ok  a jhbsh  ./ehhit  basis,  that  occimsD 
DI  THE  3ED3  OF  30OTHEBN  PEAS  HAEVSSTO)  AT 
SIX  STAGES  OF  MATUKITX 


Source  of  Variance 


D.F.  Mean  Square  F Value 


Planting  Dates 
Maturity  Stages 
(linear) 

ilq  (Curvilinear) 
Deviation  from  quadratic 
Error 


2 0.0 W 

5 9.3U,  71.68** 

1 US.05U  3U5.77** 

1 0.8U9  6.52* 

3 0.272  — 

10  0.130  — 


TABES  10a 

AHALISIS  OF  VAiOAHCE  TEST  FOR  THE  CHA1DH3  IB  PROTEIB 
COMTEHT,  OH  A DEI  WEIGHT  BASIS,  THAT  OCCOREED  IH 
THE  SEEDS  OF  SOOTHESH  PEAS  HAHVE3TED  AT  SH 
STAGE  OF  HATURITI 


Source  of  Variance  D.F.  Mean  Square  F Value 

535  HI 

35.60  55.62** 

160.20  250.31** 

16.10  25.15** 

0.57  — 

0.61,  — 


Maturity  Stages 
(linear) 
(Curvilinear) 


TABLE  11a 

AKALJSIS  OF  VAHIAHHS  TEST  FOB  TUB  CUA1CS3  Hi  STAHCH 
COi.T-I.T,  Oii  A FItESH  WEIGHT  BASIS,  TEAT  GCCUHHB) 
IN  THE  SErDS  OF  SOOTUEBN  PEAS  HARVESTS)  AT 
an  stages  of  haturot 


Source  of  Varlanoe 

D.F. 

Mean  Square 

F Value 

Planting  Dates 

2 

0.01 

— 

Maturity  Stages 

5 

96.92 

899.27** 

Kj_  (linear) 

1 

U9UOO 

Wi63.63** 

(Curvilinear) 

1 

0.31* 

— 

Deviation  from  Quadratic 

3 

1*09 

9.99** 

a™ 

10 

0.11 

- 

TABU  12a 

ABAU313  OF  VAB1AICE  TEST  FCB  THE  0UAJDI3  IN  3TAB0H 
oamBtr,  on  a drx  waaar  basis,  that  occubuhi 
n THE  SEEDS  OF  SOUTHSUI  PEAS  HAUVSSTrD  AT 
SIX  STAGES  OF  UATUBITX 


bourse  of  Variance 
Flanting  Oates 


Maturity  Stages 
1*1  (linear) 

H.  (Curvilinoar) 


D.F.  Mean  Square  t Value 
2T?3  — 

5 lSli.27  67.90** 
1 595.0 6 261*10** 
1 163.52  71.75** 
3 U.25  — 


Deviation 


siuadratio 


13a 


ANALYSIS  OF  VIBIANOE  TEST  FOB  TIE  SHARKS  IN  BEDXINB 
SXAH,  ON  A OBI  ME3DUT  BASIS,  THAT  XSIBBHD  IN  THE 
SEEDS  OF  SOUTHEHN  PEAS  HARVESTS)  AT  SIX  3TAOE3 

OF  KAmiTI 


Source  of  Variance 


F Value 


Planting  Date® 

Maturity  Stages 
*!_  (Unear) 

(Curvilinear) 
Deviation  from  Quadratic 


0.03U  — 

1.0ft  SU90ae 

3.773  182.29** 

1.180  51.0U— 

0.139  6.73** 

0.020  — 


TABUS  Up 


A11AH3I3  OF  VAiUANCE  TEST  KB  THE  CHANGES  IN  TOTAL 
SODAS  CONTENT,  ON  A I&E3H  WEIGHT  BASIS,  THAT 
0CCU8HED  IN  THE  SEEDS  OF  SOUTID2N  PEAS 
HARVESTED  AT  SIX  STAGES  OF  KATUHOT 


F Value 


Planting  Oatos 
Maturity  Stages 
>4,  (Unear) 

Hq  (Curvilinear) 
Deviation  fro*  Quadrat  io 


2 0.176  — - 
5 0.71*8  5.53* 
1 0.530  3.91 
1 0.1*32  3.19 

3 0.927  6.85** 


TABLE  15a 

AliAUSIS  OF  VAIUAHCB  TEST  FOB  THE  CHANG  *3  IN  TOTAL 
3U0AS,  ON  A OKI  WEIOIIT  BASIS,  THAT  OCCHHilED  IN 
THE  SEEDS  OF  SOUTHEBN  PEAS  HABVKSTiO  AT 
SIX  STAGES  OF  MATUHITT 


Source  of  Variance  D.F.  Mean  Square 

Planting  Dates  2 1.716 

Maturity  stages  5 11.119 

Ml  (linear)  1 17.1»S8 

Mq  (Curvilinear)  1 28.677 

Deviation  froa  Quadratic  3 3.153 

£rror  10  2.385 


F Value 


lt.66* 

7.31* 


TABUS  16a 


A11ALBJIS  Of  VAHIAIICiS  (SPLIT-PLOT)  TEST  FOB  THE  EFFECT 
OF  MATURE?!  UPON  THE  OOHDUOTIViri  OF  THE  JUICE 
EXTRACTS)  FROM  SOUTH; UN  PEAS  HARVESTS)  AT 
FIVE  STAOES  OF  MATURITY 


Source  of  Variance 


U.F.  Keen  Square 


F Value 


Hein  Plots: 

Planting  Dates  2 
Blocks  2 
M.P.  Error  U 


■iaturity  Stages  ll 

(linear)  1 

(Curvilinear)  1 

Deviation  from  'Quadratic  2 

H.3.  x P.D.  8 

Subplot  Error  2lj 


1.360  6.65* 

0.191  — 

0.177  — 

16.2 IS  98.99<»> 

61.36  37li.6o*> 

0.01  — 

0.7U  U.51* 

O.SOS  3.06* 

O.I63  — 


TABLE  17a 


AHAUC3I3  OF  VAEIAHCE  (SPLIT-PLOT)  TEST  FOE  THE  EFFECT 
OF  MAIUROT  UPC®  THE  BilWOTIVE  B1DEI  OF  THE  JUICE 
Exmcia  skcm  southbui  peas  mmsm  at  sn 
SK  STAGES  OF  HATUHITZ 


Source  of  Variance 

D.F. 

Mean  Square 

F Value 

Main  Plate  i 

Planting  Dates 

2 

0.2623 



Blnoks 

2 

0.0024 

— 

H.P.  Error 

It 

0.2178 

_ 

Subplots i 

Maturity  Stages 

s 

8.3256 

207.62m 

\ (Linear) 

1 

31.000 

773.10** 

Hq  (Curvilinear) 

1 

9.91 

247.10m 

Deviation  from  quadratic 

■ 3 

0.24 

5.96m 

H.S.  x P Jt. 

10 

0.1916 

4.79m 

3.P,  Error 

30 

0.0401 

ANAUSIS  OF  VARIANCE  (SPGIT-PLOT)  IBS!  FOB  IHB  EFFECT 
OF  HATDEITr  UPOH  THE  Pffl  CENT  SEED  SHSLLOOT  OF 
aoumaffl  peas  habvrited  at  six  stages  of 
MATuamr 


Source  oi  Variance 

o.r. 

Mean  Square 

F Value 

Main  Plots  i 

Planting  Dates 

2 

«U8 

25.00» 

Blocks 

2 

6.26 



M.P.  Error 

u 

6.06 



Subplots) 

Maturity  Stages 

5 

31(68.51 

Di63.Sl*» 

^ (Unear) 

1 

17202.00 

7258.S1*» 

\ (Curvilinear) 

1 

33.78 

1U.25** 

Deviation  iron  Quadratic 

3 

35.59 

15.02« 

M.S.  x P.D. 

10 

11.38 

li.SOa* 

S*P.  Error 

30 

2.37 

TABLE  19a 


ANALYSIS  OF  VARIANCE  (SPLIT-PLOT)  TEST  FOR  THE  EFFECT 
OF  MATURITY  UPON  THE  SPECIFIC  GRAVITY  OF  UNBLAHCHH3 
SOUTHERN  PEAS  HARVESTS)  AT  SIX  STAGES  OF 
MATURITY 


Source  of  Variance 

D.F. 

Mean  Square 

F Value 

Main  Plata i 

Planting  Oates 

2 

1.327 

3b. 92** 

Blooloi 

2 

0.05b 

— 

M*P.  Error 

b 

0.038 

Subplots i 

Maturity  Stages 

5 

5.10b 

360.93** 

(Linear) 

1 

21.660 

lbbb.00** 

(Curvilinear) 

1 

5.320 

35b.oo*» 

Deviation  iron  Quadratic 

3 

0.030 



H.S.  z P.D. 

10 

0Jj5b 

30.26** 

S,P‘  Brr0F 

30 

o.ois 

— 

A1UKC3IS  OF  VARIANCE  (SPUT-FLOT)  TEST  FCB  THE  EFFECT 
OF  MAT03ITX  UPON  THE  SPECIFIC  OSAVITI  OF  BUNCHED 
SOUTHERN  PSAS  HARVESTED  AT  SEC  STAGES  OF 


Source  of  Variance 


Main  Plata i 

Planting  Dates  2 236.0 

Blocks  2 6.5 

H.P,  Error  It  2.2 

Subplots i 

Maturity  stages  $ 12732.0 

Mj  (linear)  1 62900.0 

“j  (Curvilinear)  1 332.0 

Deviation  from  Juadratio  3 I|j2.7 

H.S.  z P.D.  10  U4.6 

Subplot  Error  30  17,1, 


F Value 


731.7** 

361U.9** 

19.1** 

8.2** 

8.U** 
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